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Interacting Supply Chain Distortions: 
The Pricing of Internal Transfers 
and External Procurement 


Anil Arya 
The Ohio State University 


Brian Mittendorf 
Yale University 


ABSTRACT: This paper examines the impact of distortions wrought by transfer pricing 
when a firm is engaged in both internal production and external procurement of inputs. 
In particular, we demonstrate that a firm can actually glean benefits from often- 
discussed transfer-pricing problems in dealing with an external supplier. Though trans- 
fer prices above marginal cost introduce inter-division coordination problems, they also 
introduce a lower willingness to pay to outside suppliers. Knowing that costly internal 
transfers will eat Into demand, the supplier is more willing to set lower prices. Such 
supplier discounts can make decentralization worthwhile for the firm. This benefit of 
decentralization is shown to be robust to variations in both downstream and upstream 
competition. 


Keywords: decentralization; procurement; transfer pricing. 


L INTRODUCTION 
irms routinely confront supply chain frictions. A common issue is that of a firm 
dealing with production distortions wrought by an over-charging supplier.' In an 
internal accounting context, conflicts of interest between upstream supply divisions 
and downstream procuring divisions have firms struggling to determine effective transfer- 
pricing methods. In this paper, we. consider a firm engaged in both internal production and 
external procurement of inputs, so divisional conflicts and aggressive suppliers are each 
possibilities. Such simultaneous consideration of multiple supply chain frictions conveys a 


! See Tirole (2003, Ch. 4) for a concise review of such issues in vertical supply chains. The role of information 
exchange, and the related issue of potential information misappropriation, among supply chain partners is the 
focus in Baiman and Rajan (2002). 
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different story than that of a firm trying to stifle all internal inefficiencies: modest internal 
frictions can sometimes serve as a natural brake on exploitative external parties. 

In particular, the paper demonstrates that when a firm relies on externally supplied 
inputs, it can benefit from often-discussed transfer-pricing problems. ‘Though transfer prices 
above marginal cost introduce coordination problems, they also introduce a lower willing- 
ness to pay to outsiders. The resultant discounts from suppliers may make such internal 
strife (and, as a result, decentralization) worthwhile. 

To elaborate, we consider a model in which a firm produces a product that requires 
two inputs. In line with the tendency of firms to keep some aspects of business in-house 
while outsourcing others, we assume one input is produced internally while the other is 
purchased from a supplier. Relying on a self-interested supplier introduces frictions in the 
supply line: the supplier charges a premium for its product, thereby putting the firm in a 
position where it restricts procurement relative to that of a vertically integrated entity. This 
is the usual problem of double-marginalization. A move toward decentralization of internal 
production introduces a second friction that also falls under the rubric of double- 
marginalization: transfer prices above marginal cost for the internal good further increase 
the cost of production from the standpoint of the procuring (downstream) division and thus 
further cut into production. 

While introducing a second problem of excessive input prices may seem counterpro- 
ductive, it turns out that such a curse can be a blessing in the face of an external supplier. 
Knowing that costly internal transfers will cut into demand, the supplier is more willing to 
set lower prices. However, as stressed above, decentralization and transfer pricing are not 
without their downside. Inefficient production is a key consequence. Moreover, if the firm 
faces competition in selling its product, such inefficiencies can also erode competitive po- 
sition. Nonetheless, these costs can be outweighed by the benefit of eliciting favorable 
supplier terms. 

The essential tensions of this paper’s model persist under both quantity and price com- 
petition in downstream markets. While the competitive loss from decentralization in the 
setting is similar across regimes, the detrimental consequences are less pronounced under 
price competition. To further investigate the robustness of the results, we vary the relative 
bargaining power of the firm’s divisions in setting transfer prices. We show that the basic 
conclusions persist regardless of the particular assignment of bargaining power. Moreover, 
if the firm can actively influence decision-making authority (bargaining power) of the di- 
visions, decentralization can actually replicate the transfer price the firm would have chosen 
could it credibly precommit to one. 

We also consider the effects of multiple input suppliers as well as multiple input cus- 
tomers on the analysis. Besides demonstrating that the key results persist under different 
supply market scenarios, these modeling variations provide suggestive comparative statics. 
In particular, circumstances in which-one would expect upstream pricing considerations to 
drive benefits of decentralization include limited input market (upstream) competition, re- 
strained product market (downstream) competition, and mutual reliance on a supplier by 
competing firms. 

This is not to say that firms decentralize with the sole intention of cutting input prices. 
Rather, the broader point here is that decentralization can have far-reaching effects: it not 
only alters the internal operations and competitive posture of a firm, but it can also influence 
the behavior of other constituents (in this case, suppliers). As such, the paper suggests that 
one reason the common practice of decentralization (and tolerance of modest internal fric- 
tions) may survive is because of its ability, even if unintentional, to soften aggressive 
suppliers. Thus, upstream interactions may be a factor to consider in examining empirical 
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determinants of corporate structure and compensation decisions. In a similar vein, explicit 
consideration of downstream interactions has helped explain the limited use of relative 
performance evaluation in practice (Aggarwal and Samwick 1999). 

A vast literature has detailed pricing forms and the ensuing distortions that can plague 
decentralized firms.* This paper is most related to the literature detailing strategic benefits 
of such decentralization-induced distortions (e.g., Fershtman and Judd 1987; Hughes and 
Kao 1998) and, in particular, strategic transfer pricing (Alles and Datar 1998; Goex 2000; 
Narayanan and Smith 2000). In these papers, decentralization allows a firm to reap benefits 
in horizontal (competitive) relationships. In Fershtman and Judd (1987), decentralization of 
decisions and particular compensation structures allow a firm to commit to aggressive quan- 
tity competition, thereby convincing a rival to back down. In Hughes and Kao (1998) and ` 
Alles and Datar (1998), decentralization allows for tacit coordination under price compe- 
tition among firms supplying in several markets. Goex (2000) and Narayanan and Smith 
(2000) also show coordination benefits—by setting transfer prices above marginal cost, 
firms effectively commit to softer price competition. 

In this paper, strategic benefits of decentralization arise not in downstream competitive 
relationships but rather in upstream interactions. In fact, downstream competition only 
dampens benefits of decentralization. The benefit of decentralization does not come from 
strategic coordination (the upstream supplier stands to lose from decentralization) nor does 
it come from the firm wanting to convey a position of strength. Rather, the firm benefits 
from decentralization because it conveys weakness, which, in turn, forces the upstream 
supplier to reduce its price. In this sense, the underlying force in this setting is most closely 
tied to the notion of self-sabotage (Sappington and Weisman 2005). 

Sappington and Weisman (2005) demonstrate that self-sabotage (in the form of inflated 
costs) can prove beneficial in the competitive realm. In a similar vein, this paper demon- 
strates that apparent reductions in firm efficiency can have positive repercussions in vertical 
relationships. A distinguishing feature of the self-sabotage studied in our paper is that the 
sabotage takes place in accounting terms. That is, while inflating actual costs is itself not 
worthwhile, the firm benefits from inflated pseudo-costs (transfer prices) and the collateral 
effects on division and supplier behavior. 

The paper proceeds as follows. Section H presents the basic setup. Section III details 
the main results, including a consideration of different forms of downstream competition 
and varying means of setting transfer prices. Section IV considers variations in the input 
supply market. Section V concludes. 


II. THE BASIC SETUP 
A firm (denoted firm 0) is engaged in Cournot competition with n, n = 0, other pro- 
viders of differentiated goods in the sale of its product.? Firm i's product quantity is denoted 
q, i = 0,...,n. Consumer demand for firm i's product is represented by a linear, downward- 
sloping (inverse) demand function P, = a — q, — >, kq, where P, is the retail price of firm 
Ji 


is product, and k € [0,1] represents the degree of substitution among products. For k 
= 0, the products are independent, while for k = 1, the products are perfect substitutes.* 


2 Baldenius et al. (1999) and Baldenius et al. (2004) are notable examples of papers that contrast different transfer- 
pricing methods as well as confront multiple firm objectives in their analysis. 

? The case of downstream monopoly corresponds to n = 0. 

4 Such a demand function arises when a representative consumer maximizes a quadratic utility function subject 
to a budget constraint (e.g., Hackner 2000; Singh and Vives 1984). 
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To make its product, firm 0 relies on one internally generated good and one good that 
Is provided by a sole supplier. We normalize the production process such that one unit of 
the final product requires one unit of each intermediate good. The internally generated good 
is produced at a constant unit (marginal) cost c, and the externally generated good is 
produced by the supplier at a constant unit cost c,, Cg + c, < a. For simplicity, assume the 
marginal production cost of each competitor is cg + Cp ` 

. Given this basic setup, we investigate firm 0’s profits under centralized and decentral- 
ized regimes. Under centralization, the firm maintains control over production decisions 
and seeks to maximize firm-wide profit. Under decentralization, an upstream division is 
provided decision-making authority over production and pricing of the internal intermediate 
good, while a downstream division is charged with conversion and sale of the final good. 
In this case, trade among divisions is governed by a transfer-pricing arrangement, and each 
makes decisions to maximize its own division's profit. 


IIl. RESULTS 

Supplier Pricing and Centralization 

Consider first the outcome when the firm's decision making is not marred by internal 
strife (the firm is centralized). Since the firm has all pertinent information at its disposal, 
such a centralized approach is seemingly most efficient. The timeline under centralization 
is provided in Figure 1. 

To determine the equilibrium under centralization, we work backward in the game. 
Given a supplier price p, the firm chooses q, to maximize its E in the final product 
market. That is, firm 0 solves? 


is aa — qo — 2 ka — qo[p + cjl. (1) 


Similarly, firm 0's competitors, whose production cost per unit is c, + c, solve: 





Max qla — q, — 2 kq] — qc. + cj], i # 0. f (2) 
qi 
FIGURE 1 
Timeline under Centralization 
| z ul 
The (per unit) external Downstream quantities Consumer demand 
price, p, is chosen by the (qj, i= O,...,n) are chosen (Pj i = 0,...,n) and firm 
supplier. simultaneously by firm 0 profits are realized. 
and the competing firms. 





: Throughout the paper, the first-order approach is valid since second-order conditions are always met and ensuing 
prices and quantities are positive. 
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Jointly solving the first-order conditions of Equations (1) and (2) yields equilibrium 
quantities as a function of the supplier price in the centralized setup, denoted q‘(p), i 
= 0,...,n. Given these quantities, the supplier sets its price to solve: 


d qo(p)lp — cs). (3) 


The first-order condition of Equation (3) with respect to p yields p°(k,n), the optimal 
price set by the supplier for the external good under centralization. Substituting p“(k,n) for 
p in q£ (p) yields equilibrium firm production levels. Substituting these in Equations (1) and 
(2) yields profits for the firms, denoted IIS(k.,n). Lemma 1 summarizes the outcome of this 
process (all proofs are provided in the Appendix). 


Lemma 1: The equilibrium outcomes under centralization are: 


-e 4 M — cz cQ — k) 
Pm = Ce + On D] ° 


_ (a — €g — c). _ 4+k2Qn-1)] . 


_ (a — eg oy " 4 + k(n — 1) |° 
Hç(k,n) = AQ + ny? ; and ITr(k,n) = ns] 24 kn — 2 
i # 0. 


Not surprisingly, the supplier sets the price above marginal cost, and the firm responds 
by procuring less than what it would have had the supplier charged c,. This is the familiar 
double-marginalization problem. As a consequence, compared to its rivals that obtain the 
. input at marginal cost, firm 0 produces less (q6(k,n) < qt(k,n)), and obtains lower profit 
(s(k.n) < IIf(k,n)). Moreover, as expected, an increase in downstream competition (an 
increase in the homogeneity of products or an increase in the number of rivals) reduces the 
firm’s profit. The firm’s profit is highest when it enjoys monopoly power in the market for 
its product (n = 0). 


Supplier Pricing and Decentralization 

A commonly discussed downside of decentralized organizations is the transfer-pricing 
distortions that result. In particular, upstream divisions, bent on boosting their own per- 
formance, seek transfer prices above marginal cost. In response, downstream divisions, 
focused on their divisional bottom line, have incentives to underprocure upstream goods. 
In short, decentralized firms are themselves subject to double-marginalization problems. 

It is tempting to think that the addition of a second double-marginalization problem 
can only make matters worse for the firm. However, this argument ignores interactions 
between the intra-firm and inter-firm supply channels: the impact of internal strife can be 
to soften external pricing. Stated more precisely, this section shows that the cost associated 
with the internal double-marginalization problem can sometimes be more than offset by the 
ensuing weakening of the external double-marginalization problem. 
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To capture the real effects of transfer-pricing arrangements, we model a simple and 
commonly studied transfer-pricing policy for firm 0: the upstream division announces a per 
unit transfer price, t, and the downstream division chooses the number of units, q, to 
purchase. Given such an arrangement, the downstream division pays attention not only to 
the price of the external good, p, but also to the transfer price of the internal good, t. The 
timeline under decentralization is provided in Figure 2. 

Again, we work backward in the game to determine the equilibrium. Given p and t, 
the downstream division chooses q, to maximize its division profit, solving: 


Max qola — qç — 2, ką] — qip + lJ. (4) 


The problem for firm 0’s competitors is as in Equation (2). Jointly solving the first- 
order conditions of Equations (2) and (4) yields equilibrium quantities as a function of the 
supplier price and the transfer price, qP(p,t), i = 0,...,n. This serves as the induced demand 
function for the firm's upstream division and the supplier. The supplier and the upstream 
division simultaneously choose p and t, respectively, to maximize their own profits. The 
supplier's problem is in Equation (5), and the upstream division's problem is in Equation 


(6): 


Er qo (D.D[p E Cg]. (5) 
Max qop. Dlt — cj. (6) 


Jointly solving the first-order conditions of Equations (5) and (6) yields p?(k,n) and 
(k,n), the equilibrium pricing of the supplier and the upstream division, respectively. 
Substituting these in q?(p,t) yields equilibrium firm production levels. Finally, substituting 
these in Equations (1) and (2) yields profits for the firms, denoted II?(k,n). Lemma 2 
summarizes the outcome of this process. 


FIGURE 2 
Timeline under Decentralization 


-————————__ ə >———Ə————— 
Internal transfer price, t, and Downstream quantities Consumer demand 
external price, p, are chosen (q, i= 0,...,n) are chosen ` (Pj, i = 0,...,n) and firm 
simultaneously by firm 0’s simultaneously by firm 0’s profits are realized. 
upstream division and the downstream division and 
supplier, respectively. the competing firms. 





° As Baldenius et al. (1999) note, this formulation is equivalent to standard cost transfer pricing in which there 
is no constraint on the upstream division’s reported cost. 
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Lemma 2: The equilibrium outcomes under decentralization are: 


(a — cg — cj) — D) 


Uu E CS (a — cg — e) - k). 
3[2 + k(n -— 1] ' 


PC ces 3D + kn- D] ' 


(k,n) = c, 


_ (a — €g — Cy). _ 6+k3n-1)] . I 
a kan) = “SEs (kn) = qi) S = ALT | i #0; 


(aC. e) 16-4 Shin = De den] 


Hg (fn) = 9[2 + k(n — 1)][2 + kn? i 


and 


[6 + k(3n — Dy 


Hen) Modo Tin - DIS a DEM 


# 0. 


As under centralization, the suppher sets price above marginal cost, and the downstream 
division responds by procuring less than what it would have had the supplier charged cp 
Similarly, the upstream division sets a transfer price above marginal cost, further depressing 
production levels. Thus, the problem of double-marginalization is magnified by decentral- 
ization. Again, the result is that firm 0 produces less than its rivals (g?(k,n) < qP(k,n)), and 
obtains lower profit (1}(k,n) < IIP(k,n)). We next compare the outcomes under centrali- 
zation and decentralization to determine the firm's preferred organizational structure. 


Centralization versus Decentralization 


At first glance, it appears that decentralization only does harm by magnifying concerns 
of double-marginalization. This view is borne out by noting firm 0’s depressed production ` 
levels under decentralization, g?(k,n) < q&(k,n). A mitigating factor is that the ensuing 
weakness of the firm forces the supplier to soften its pricing. In other words, by conveying 
internal strife, the firm convinces its supplier that it will be more sensitive to supplier 
pricing. The result is that pP(k,n) < p°(k,n). Lower supplier pricing can actually make it 
beneficial to introduce an internal supply chain distortion in the presence of an external 
supply chain distortion. A comparison of IIP(k,n) and II§(k,n) yields Proposition 1. 


Proposition 1: 


(i) If n = 2, then decentralization yields higher firm profit. 
(ii) If n > 2, then decentralization yields higher firm profit if and only 
if k < k*(n), where: 


3(n — 1) + V9 + 78n + 9n? 


k*(n) — an 

The proposition delineates that decentralization can be valuable, but only if competitive 
pressures are not excessive. Competitive considerations aside, though, it is not immediately 
apparent that the benefits of decentralization are sufficient. After all, even with no com- 
petition, the double-marginalization effect of decentralization leads to production levels that 
are below the firm's optimum. However, as the proposition notes, the benefit of decentral- 
ization can indeed exceed the cost. To intuitively address this trade-off, consider the mo- 
nopoly case of n = 0. 
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In the absence of competition, a simple cost-benefit analysis succinctly captures the 
two effects of a decentralized structure. First, there Is the cost of decentralization: transfer 
price above marginal cost artificially reduces production. Holding supplier price constant 
(at p“(k,0)), the net cost to the firm of such production loss is: 


(q5(&,0)[a — q5(5,0)] — a6, 0) [p* (50) + c) 
(a — cg — cp 


- (BED la — EO] — PEPEO + c) = “BE, () 


The offsetting benefit of decentralization is that a fractionalized firm convinces the 
supplier of a lower willingness to pay. In particular, holding production level constant (at 
q?(k,0)), savings from a lower supplier price amount to: 


E = 2 
PEO) — PPKO) = EEEN, (8) 


Clearly, the benefit in Equation (8) exceeds the cost in Equation (7). In particular, the 

= PES 2 

difference between Equations (8) and (7), ——— 

tween IIP(&K,0) and II£(K,0). In effect, the firm benefits from a sort of "self-sabotage" in 

that it introduces inefficiencies that prove helpful (e.g., Sappington and Weisman 2005). 

However, the firm falls short of real sabotage, instead opting for “paper sabotage” — directly 

increasing costs is counterproductive, but increasing the internal accounting charge proves 
useful. 

Figure 3 provides a summary of the cost-benefit analysis underlying the benefit of 

decentralization when n = 0. In the figure, the area A + D = II6(k,0); the y-axis coordinates 


, is precisely the difference be- 


FIGURE 3 
Cost and Benefit of Decentralization under Downstream Monopoly 
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correspond to the firm's contribution margin per unit and the x-axis coordinates reflect the 
number of units. Similarly, the area B + D + C = IIP(k,0). Hence, a shift from centrali- 
zation to decentralization entails a change in profit of C — (A — B). Area C reflects the 
benefit of decentralization due to the supplier price falling from p°(k,0) to pP(k,0). Area (A 
— B) reflects the cost of decentralization due to the production level falling from q§(k,0) 
to qP(k,0); A is adjusted by B since restricted supply does provide an ancillary benefit to 
the firm of being able to obtain a higher price in the final product market. 

Figure 3 also demonstrates that in the n = 0 case, the firm's benefit of decentralization 
comes with consequences for consumers. That is, the triangular area encompassed by the 
slanted consumer valuation line (P,(g,)) and the horizontal lines representing equilibrium 
prices in each regime (P,(¢S(k,0)) and P.(qP(k,0))) is smaller under decentralization. In 
effect, the setting is one in which distortions in external supply beget internal distortions, 
and these distortions have deleterious consequences for consumers. In particular, it can 
readily be confirmed that decentralization reduces consumer surplus by: 


(a — cg — cj [20(1 — K)  kn(44 — 25k) + SE(1 + kn) + C)n*(17 — 5K] 
72[4 + 2k(2n — 1) + n(n — Dr 
> 0.7 


As alluded to in the proposition, the added wrinkle brought by competition is that the 
firm’s reduced production level under decentralization is an invitation for exploitation by 
competitors. This is borne out by the fact that competitor production levels are higher under 
decentralization than centralization, (gP(k,n) > qgf(k,n) i # 0). Further, the wedge be- 
tween centralization and decentralization is more pronounced the higher k (ie., 
di(gr (kn) — ar(kn))/ qr (kn) 

dk 
k), the less attractive is decentralization, as shown in the proposition. Following this intu- 
ition, a greater number of competitors also reduces the attractiveness of decentralization. 
However, it does not preclude a net gain from decentralization. 


> 0). In effect, the greater the competitive pressure (higher 


Corollary 1: 


(i) As the number of downstream rivals increases, the preference for 
decentralization declines, i.e., k*(n) is decreasing in n. 

(ii) Lim k*(n) = 3/4. Thus, if k < 3/4, then decentralization is preferred 
RO 


to centralization for any n. 


In effect, Corollary 1 highlights that while competitive effects are a consideration, they 
do not necessarily derail the upstream benefits gleaned from decentralization. At the core, 
the result suggests that not only are there strategic effects of transfer pricing in downstream 
interactions, but there can also be strategic effects of transfer pricing In upstream supply 
markets. 


? Total surplus is also reduced by decentralization; the difference in total surplus is: 


(a — cg — cy [76(1 — k) + kn(52 — 47k) + E(19 + 7kn) + 7k22(1 — k)] SG 
72[4 + 2k(2n — 1) + En(n — DF I 
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As previous work on strategic transfer pricing stresses, benefits of decentralization can 
hinge on the issues of observability and commitment. In particular, it is often discussed 
that strategically set transfer prices are useful only if the firm can precommit to such prices.š 
In this setting, however, where strategic benefits arise in upstream markets, such precom- 
mitments are not crucial. To see this, consider the monopoly case. Here, there are only two 
relevant parties, firm 0 and the supplier, and transfer prices and supplier prices are jointly 
determined in equilibrium. Thus, the equilibrium requires no precommitment by the up- 
stream division. In other words, since pP(k,n) and tP(k,n) are mutual best responses, the 
upstream division has no ex post incentive to change (k,n) once the lower supplier price, 
pP(k,n), is secured. What is important is that the firm can credibly establish its organiza- 
tional structure. That is, once a firm decentralizes decision-making authority, it cannot 
unilaterally reclaim power and adjust transfer prices back to marginal cost. 

A similar situation arises with the issue of observability. While observability of transfer 
prices is often the linchpin for strategic benefits to arise (e.g., Goex 2000; Narayanan and 
Smith 2000), only observability of organizational form is critical in this setup. Again, 
consider the monopoly case. Here, the timeline in Figure 2 demonstrates the effect of 
unobservability: since setting the transfer price before the supplier price is not needed to 
achieve benefits from the transfer price, it need not be observable to be useful. To highlight 
this, note that the equilibrium in which p?(k,n) and tP(k,n) are simultaneously determined 
best responses is equivalent to one in which the upstream division is a first mover but 
t?(k,n) is unobserved by the supplier (Bagwell 1995). What is essential to the result is that 
the supplier knows the upstream division is the party setting the price. The fact that ob- 
servability of organizational structure is able to substitute for observability of transfer prices 
vis-à-vis upstream pricing is akin to the observability of compensation structures being 
sufficient for observability of allocation rules in Hughes and Kao (1998)? 


Price Competition 

It is often the case that implications derived under quantity competition are reversed 
under price competition (e.g., Bulow et al. 1985; Goex 2000). This section demonstrates 
that the paper's key conclusions, derived under quantity competition, also persist under 
price competition. 

Consider the outcomes under price competition, given consumer demand as detailed 
under the basic setup, with k < 1. In this case, jointly solving the inverse demand curve 
equations yields equilibrium quantities as a function of prices: 


q(Pg,...,P,) = É = ky== (L En = P)O P + 2 e,n — k(l + kn). (9) 


* As Narayanan and Smith (2000, 513) note that “[i]f a firm can change its transfer price after the competition 
has observed it, even observable transfer prices will not play a strategic: role because the firm cannot credibly 
commit to not doing something that is ex post optimal.” In this vein, Narayanan and Smith (2000) show that 
tax eres can provide an ancillary benefit of making strategically beneficial transfer prices ex post 
optimal. 

? This is not to say, however, that observability of the transfer price does not affect downstream interactions. 
Formally, in solving the first-order conditions associated with Equations (2) and (4), p and t are taken as given. 
In choosing its production decision, each firm is influenced not only by its own cost, but also by the cost of its 
rivals, so whether the rivals’ costs are observable influences the firm’s output decision. 
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Given demand as in Equation (9), we next outline the equilibrium outcome under 
centralization and price competition. Given supplier price p, firm 0 chooses P, to maximize 
its profit in the final product market, solving: 


ue Qoa s a P leo — p == CA: (10) 


Similarly, firm 0’s competitors, whose production cost per unit is cz + c, solve: 


Max q(Py---P)[P, ~ cg ~ ci, i #0. (11) 


Jointly solving the first-order conditions of Equations (10) and (11) yields downstream 
product prices under centralization as a function of the upstream supplier price, Pf(p), 
i = 0,...,n. Given the ensuing quantities, the supplier sets its price to solve: 


Max q | (P%(0),-...Pz(p))[p — Cel. (12) 


The first-order condition of Equation (12) with respect to p yields p<(k,n), the optimal 
price set by the supplier for the external good under centralization (the tilde [~] reflects 
price competition). Substituting p°(k,n) for p in Pf(p) then reveals equilibrium product 
m that, when substituted in Equations (10) and (11), yield profits for the firms, denoted 

(k,n). 

The outcome under decentralization proceeds in a similar fashion. Given supplier price 
p and transfer price t, the downstream division chooses P, to maximize its division profit, 
solving: 


Max go(Po--P,)[Po — p — 1l. (13) 


The problem for firm 0’s competitors is as in Equation (11). Jointly solving the first- 
order conditions of Equations (11) and (13) yields product prices under decentralization as 
a function of the supplier price and the transfer price, PP(p,t), i = 0,...,n. The demanded 
quantity brought by these prices serves as the induced demand function for the firm's 
upstream division and the supplier. The supplier and the upstream division simultaneously 
choose p and t, respectively, to maximize their own profits. The supplier's problem is in 
Equation (14), and the upstream division's problem is in Equation (15): 


Max q((P5(p,D,....PP(p,D)[p — Cel. (14) 
Max q (Pç(p,b,....PP(p,.D)[t — cj. (15) 


Jointly solving the first-order conditions of Equations (14) and (15) yields pP(k,n) and 
f>(k,n), the equilibrium pricing of the supplier and the upstream division, respectively. 
Substituting these in P?(p,f) yields equilibrium prices that, when substituted in Equations 
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(10) and (11) yield profits for the firms, denoted TIP(k,n). As detailed in the Appendix, a 
comparison of II¢(k,n) and II?(k,n) yields the following proposition: 


Proposition 2: Under price competition, decentralization yields higher firm profit for 
all k and n. 


The proposition, coupled with Proposition 1, highlights that the benefit of decentrali- 
zation in this paper can arise under both quantity and price competition. Importantly, sup- 
plier pricing effects are the sole impetus for decentralization under either form of compe- 
tition, with competitive effects representing a net loss of decentralization. Under price 
competition, this is highlighted by the fact that an increase in the number of rivals reduces 
the net benefit of decentralization, i.e., [ÍIP(k,n) — TI¢(k,n)] is smaller for larger values of 
n. 

Comparing the competitive regimes in Propositions 1 and 2, decentralization is even 
more attractive (preferred for a greater set of k and n values) under price competition. 
While the supplier pricing benefit and the double-marginalization cost of decentralization 
are both present in either competitive regime, the competitive cost varies across the two 
regimes. Because prices are strategic complements (whereas quantities are strategic substi- 
tutes), transfer prices above marginal cost come with the silver lining of softening com- 
petitors' responses (Bulow et al. 1985). The end result is that the competitive cost of 
decentralization is less pronounced under price competition than quantity competition, mak- 
ing decentralization even more attractive under price competition. 

The fact that upstream pricing drives the benefit of decentralization in this setup, cou- 
pled with the fact that such benefits are undercut by competitive concerns, is stressed in 
the next corollary, which presents the simple case of downstream duopoly. In particular, 
the corollary highlights that the essential results are invariant to the form of competition. 


Corollary 2: Under duopoly (n = 1), 


(1) Decentralization is preferred to centralization under both price and 
quantity competition. 
(it) Under either form of competition, the net benefit of decentralization 
is decreasing in K. 


Not only are the results herein robust to the form of competition, but, as the next 
section reveals, the key forces persist even when the downstream division can influence the 
chosen transfer price. To demonstrate this result, we return to our base setup of quantity 
competition, and maintain this assumption throughout the remainder of the paper. 


Generalized Nash Bargaining 


In the basic setup, transfer prices are assumed to be set unilaterally by the upstream 
division under decentralization. While such a case is often used to capture standard-cost 
transfer pricing with no restrictions on reported costs, other scenarios warrant a more gen- 
eral understanding of the relative influence of the two divisions on the agreed-upon price. 
An example is negotiated transfer pricing in which the two divisions jointly reach agreement 
on the appropriate transfer price. 

This section seeks to generalize the relative bargaining power of the two divisions in 
setting transfer prices under decentralization. In doing so, we employ the standard Nash 
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bargaining solution, generalized to (possibly) asymmetric bargaining power (e.g., Myerson 
1991).!° In particular, the chosen transfer price under decentralization and quantity com- 
petition is the outcome of a bargaining process that solves the generalizes Nash product of 
the two divisions’ profits: 


Max [ao (p.tY(t n cpPIqo p, Na ~~ qo(p,t) T > kq?(p,t)) = qo (p.tY(p + t]! 5. 
(16) 


In Equation (16), B € (0,1] reflects the relative bargaining power of the upstream 
division (B = 1 corresponds to the base setting in which the upstream division has complete 
control). Jointly solving the first-order conditions of Equations (5) and (16) reveals 
pP(k,n,B) and f Xk,n,B), the equilibrium pricing of the supplier and the decentralized firm, 
respectively. Substituting these in qP(p,t) yields equilibrium production levels; plugging 
these production levels in Equations (1) and (2) yields profits for the firms, IIP(k,n,p). 
Comparing IIP(k,n,B) and II$(k,n) yields Proposition 3. 


Proposition 3: Under generalized Nash bargaining between divisions, 


(i) If n = 2, then decentralization yields higher firm profit. 
(ii) If n > 2, then decentralization yields higher firm profit if and only 
if k < k*(n,B), where: 


(n — 18 — 5B) + 

8 — 5pBII(8 — 5gB)(n — 1)? + 322 — B)n 

inp) - B= SPB = 5B — D° + 320 — Ba 
8(2 — B)n 

Proposition 3 serves to generalize the results in Proposition 1 to varying degrees of 
bargaining power in setting transfer prices. As should be expected, k*(n,1) = k*(n), ie., 
the previously analyzed scenario amounts to a special case of the above result. Also, some 
tedious algebra confirms that k*(n,B) = k*(n). This implies that if the conditions of Prop- 
osition 1 are satisfied, then the results hold for any B. In other words, the result that 
- decentralization can be beneficial because it serves to cut supplier pricing terms (as outlined 
in Proposition 1) is robust to the particular form of bargaining that gives rise to the pre- 
vailing transfer price—what is important is that transfer pricing is decentralized, not the 
means through which such prices are chosen. 

A natural question that arises in this case regards the firm’s preferred bargaining ar- 
rangement. That is, if the firm could determine the relative influence and decision-making 
power of the divisions when establishing its decentralized structure, then what would be 
the optimal way of doling out such power? The next proposition answers this question. 


Proposition 4: (i) The firm's preferred bargaining arrangement is B = B*(k,n), where: 


10 Besides allowing an axiomatic representation of bargaining outcomes, this approach is commonly employed 
because it also allows a tractable characterization of equilibria without an explicit representation of the specific 
bargaining process. 

H By excluding B = 0, we focus on cases where there is at least some party in negotiations that presses for setting 
transfer prices at more than marginal cost. 
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8 + Ak(n — 1) — 4k’*n 
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(ii) Decentralization with B = B*(k,n) replicates the firm's optimal 
transfer-pricing policy. 


Part (i) of the proposition reveals the B that maximizes II? (k,n,B). Part (ii) notes that 
this arrangement has an intriguing property. It not only represents the firm’s preferred 
bargaining arrangement, but it also replicates the transfer price the firm would have chosen 
had it been able to precommit to a transfer price. More specifically, say the firm could 
preempt any supplier price (acting as a first mover) by announcing an irrevocable transfer 
price. This would entail the supplier solving Equation (5) for the announced t. Substituting 
the resulting supplier price, denoted p”(f), in qP(p,t) enables firm profit to be expressed as 
a function of t. In this case, the firm solves: 


Max PO, dla — gb(p?(),t) — 2. kg? (p^(t),)] — qP(pP(D,D[p (D) + cj. (17) 


Denoting the solution to Equation (17) by #*(k,n), Proposition 4 (ii) states that 
tP(k.,n,B*(k,n)) = t*(k,n), and, hence, firm value under decentralization is equivalent to that 
in the case of a precommitted transfer price by the firm. This suggests a return to the issue 
of commitment. While the firm’s ex post temptation to adjust transfer prices toward marginal 
cost may make a centrally established transfer price difficult to credibly enforce, a com- 
mitment to a specific organizational structure may be more credible. And, given the orga- 
nizational structure, the chosen transfer price is self-enforcing. As the proposition shows, 
if decision rights are judiciously decentralized, then such an approach entails no loss in 
firm profit. 

Roughly stated, B*(k,n) reflects the extent to which the firm wants to hand the reins of 
control to the upstream division. Note that B*(k,0) = 1, indicating that in the case of 
downstream monopoly, the simple rule where the upstream division unilaterally sets prices 
is optimal. Competition introduces costs of such an approach, however, since the upstream 
division does not internalize the entire competitive loss that comes from transfer prices 
above marginal cost. Consistent with this view, the firm’s preferred arrangement shifts 
bargaining power to the downstream division as competitive pressures become more pro- 
nounced, i.e., B*(k,n) is decreasing in k and n. 


IV. VARIATIONS IN THE SUPPLY MARKET 

Multiple Input Suppliers 

Thus far, the analysis has honed in on a case of monopoly supply of inputs to under- 
score the notion that decentralization and the ensuing transfer-pricing issues can serve to 
convince a supplier to cut its price. In this section, we expand the analysis to consider the 
effect of upstream price competition on the attractiveness of decentralization. In particular, 
consider the case of multiple suppliers of the external good. Without loss of generality, 
denote the production cost of the most efficient producer of the input by c, and the pro- 
duction cost of its nearest competitor by c, + A, A = 0 (the production costs of any 
remaining suppliers will, of course, not affect equilibrium outcomes under price competi- 
tion). In effect, A captures the intensity of upstream price competition: A = 0 corresponds 
to perfect competition, whereas sufficiently large À is indicative of upstream monopoly 
(since the Jeast-cost supplier's rivals are unable to undercut its pricing). 
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The next lemma presents the equilibrium profits of firm 0 in this case under centrali- 
zation and decentralization, respectively. In equilibrium, the input is supplied by the most 
efficient (least-cost) producer, and it is provided at a price that is no higher than the cost 
of production of its closest competitor. 


Lemma 3: With multiple input suppliers, the equilibrium profits for firm 0 under cen- 
tralization (IIf(A,k,n)) and decentralization (I1?(A,k,n)) equal: 


IIG(A,k,n) = Uo) 2 = = | if A = Ay = (a — ck — c)2 k) 


22 + kn — D] ' 
= TIS(k,n) if A > Ap. 

" REPE WETTER Corm n 
= [ID(k,n) if A > A, 


The lemma confirms that for sufficiently small A-values (i.e., enough intensity of up- 
stream competition), firm 0’s profit is higher because competition lowers the equilibrium 
price of the external good. Intuitively, then, upstream competition may substitute for de- 
centralization as a means of cutting supplier prices. This translates into decentralization 
being most attractive when the input supply market is characterized by weak competition, 
as the following corollary confirms. 


Corollary 3: Less competition in the supply market. increases the attractiveness of 
D _ TIC 
desna ano Tar in dle eom - o ET 


JA => 0, where the in- 
equality is strict for À < A,,. 
The intuition from Corollary 3 carries forward to the: paper’s main result. In particular, 
though upstream competition may itself reduce input prices, it does not preclude decen- 
tralization as a preferred organizational form unless it is sufficiently intense. 


Proposition 5: With multiple input suppliers: 


(i) If n = 2, then decentralization yields higher firm profit if and only 
if A > A*(k,n). 

(11) If n > 2, then decentralization yields higher firm profit if and only 
if k < k*(n) and A > A*(k,n), where: 


(G = came) == ky. 1 [6+ 3k — 1) - kn 
RAMUS SENS | 3V  24Kn-1) | 


The difference between Propositions 1 and 5 stems solely from the addition of the 
A-condition. To get a feel for the condition, first note that when k < K*(n), A, < A*(K,n) 
< Ap. From Lemma 3, if A > Ay, then the outcomes are precisely as in Section III, in this 
case, the result in Proposition 5 is also equivalent to that in Proposition 1. For such large 
A-values, upstream competition is so weak that competitors have no effect. At tbe other 
extreme, if A < A, the supply market is so competitive that organizational structure has no 
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effect on pricing. In this case, centralization always wins out, as also confirmed by Prop- 
osition 5. 

For intermediate A-values, competition in the supply market undercuts supplier pricing 
under centralization. Nonetheless, provided upstream and downstream competition are not 
too intense (i.e., A > A*(k,n) and k < k*(n)), firm 0 finds it worthwhile to decentralize so 
as to push down supplier prices even further. Thus, besides demonstrating that the key 
forces of the setting can persist under modest upstream competition, the result also suggests 
that, all else equal, one would expect to see decentralization combat excessive upstream 
pricing in markets that are characterized by less intense competition at all levels of the 
supply chain. The next subsection considers another variation in the supply market. 


Multiple Input Buyers 


We have thus far considered the organizational structure choice of one firm that relies 
on an external supplier for an input. The firm’s competitors, on the other hand, are presumed 
not to need the supplier for inputs. This simplifying assumption allows a focus on the 
upstream pricing consequences of one firm’s organizational structure. The results suggest 
that upstream pricing considerations may undergird a unilateral incentive to decentralize 
and tolerate the ensuing transfer-pricing distortions. The question remains, however, if such 
an incentive persists when competitors too rely on external supply. 

To address the above question, consider a duopoly downstream market (i.e., n = 1) 
wherein each firm produces one input in-house and relies on a (sole) supplier for its second 
input. In this case, the firms first (simultaneously) choose whether to decentralize, after 
which the game proceeds as before: input prices are set, downstream quantities are chosen, 
and consumer demand is realized. In this symmetric procurement setting, we next show 
that the essential tensions identified in previous sections lead to decentralization by both 
firms being the unique Nash equilibrium. As before, we employ backward induction to 
identify relevant equilibria. 


Outcome If Both Firms Are Centralized 
Given supplier price p, for firm i, i = 0,1, firm i chooses q, to maximize its profit in 
the final product market. That is, firm i solves: 


Max qla — q; — kq,| — q,[p, + cj], ij = 0,1; # J. (18) 
qi f 


Jointly solving the two first-order conditions associated with Equation (18) yields equi- 
librium quantities as a function of the supplier price, denoted qf(p,p,), where the first 
superscript indicates that the subscripted firm is centralized, and the second superscript 
indicates its rival is centralized as well. Given these quantities, the supplier sets prices to 
solve: 


pic Q6 PoP Po — cz] + gt PPP: — Cg]. (19) 


The first-order condition of Equation (19) yields pf *(K), the optimal prices set by the 
supplier for the external good when it supplies to two centralized firms. Substituting p©(k) 
in qr -(p,p, yields qf°(k), firm i’s production level. Substituting these in Equation (18) 
yields firm i’s profit, denoted TIFC(k). The results of these calculations are presented in 
Equation (20). 
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CC(k) = Se pS Cu em 
pr (k) = cg + 2 > qr (K) OESTE and 
_ (a — cg — cy | 
cc = E L 


Outcome If Firm i Is Centralized and Firm j Is Decentralized 
Given supplier price p, the centralized firm i chooses q, to maximize its profit: 


Max qila — q, — ką) — gdp; + cjl. (21) 


The downstream division of the decentralized firm, firm j, solves: 


Max qla — q, — kad — gp, + tj. (22) 
qj 


Solving the first-order conditions of Equations (21) and (22) yields equilibrium quan- 
tities as a function of the input prices, denoted q?"(p,p,t) and qj (p,p,t), where the 
superscript D indicates firm j is decentralized. Given these quantities, the supplier chooses 
p, and p, and the upstream division of firm j simultaneously chooses t, to maximize their 
respective profits. The supplier's problem is in Equation (23), and the upstream division's 
problem is in Equation (24): 


Max df? (pypyt)lp, — Cel  qPPypot)lp, — csl. Q3) 
PhP] 
Max qP"(pypt)lt, — cj. Q4) 


Jointly solving the first-order conditions of Equations (23) and (24) yields p(k), the 
price paid by firm i for the external good, and p?(k) and £p“), the price ° paid by the 
downstream division of firm j for its two inputs. Substituting these prices in qf P(p, pt) and 
qj (PPh) yields gf?(k) and q?*(k), the production levels of the centralized and the de- 

tralized firm, respectively. Substituting these in Equation (18) yields profits for the two 
ie denoted IIf?(k) and IIP*(K). These expressions are presented in Equation (25): 


Pr (K) = cs + E qf? (k) = On sss 
Fk) = Coe E, pPC(k) = eg + CAN 
PECK) = c, + o o Pk = ET ^x P 
IPC) = — a (25) 


Dicom If Both Firms. Are Decentralized 
Given the supplier charges p, for the external good and firm Ps upstream division 
charges t; for the internal good, the downstream division of firm i chooses q, to maximize: 
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Max qla — q; — kq;] — gip, + tj], ij = 0,1;i 4 j. (26) 
qi | | 


Solving the two first-order conditions associated with Equation (26) yields equilibrium 
quantities as a function of the input prices, denoted q?P(p,.p,t,t). Given these quantities, 
the supplier chooses p; and p, and the upstream divisions of firm i and firm j choose tz, and 
t, respectively, to maximize their own profits. The supplier's problem is in Equation (27), 
and each upstream division's problem is in Equation (28): 


Max qç (DoD ilo) Po — Cel + qt (Di Poti tolP: — cl. Q7) 
POP I j 
Max q? (PpPptot lt, — cj], ij = 0,1;i = j. (28) 


Jointly solving the first-order conditions of Equations (27) and (28) yields p??(k) and 
tPP(I), the price paid by the downstream division of firm i for each of its inputs. Substituting 
these prices into qP(p,p,,t,t) yields q?P(k), firm Ps production level. Substituting these in 
Equation (18) yields firm i's profit, denoted IIP? (k). These calculations are in Equation (29): 


ppp a eo a O S RENS Casal eoi. Clim) 
: i 6 —k diti i 6—k , 
pes (2 + b)(6 — ky Ie (2 + ky 6 — ky d 


Given the outcomes for each firm's centralization/decentralization choice, we next iden- 
tify the conditions under which decentralization is an equilibrium outcome. Using the profit 
expressions in Equations (20), (25), and (29), Table 1 presents the payoffs in the firms’ 2 
x 2 game. 

The next proposition follows directly from a comparison of terms in Table 1. 


Proposition 6: In the duopoly case when both firms rely on the supplier, decentrali- 
zation is a dominant choice for each firm. 


Proposition 6 shows that firm 0’s unilateral preference for decentralization is not de- 
railed when its rival is also dependent on the same supplier for a critical input and must 
make a symmetric choice As before, the reasoning is that decentralization enables a firm 
to obtain more favorable supplier terms. In fact, if firm i is centralized, then it obtains the 


— Cg — G. - 
£ — independent of firm j’s organizational structure. 


However, the price is lowered to pP*(K) if firm i is the only decentralized firm, and the 
price is lowered still further to pPP(k) if both firms are decentralized. !? 


external good at the price Cat 2 


7 When both firms are decentralized, they are on equal competitive footing, thereby intensifying duopoly com- 
petition; this, in turn, makes them even more sensitive to supplier pricing. In such cases, the supplier responds 
by further lowering its price. As a result, both firms are better off with the joint decision to decentralize than 
they would have been under any other combination of organizational structures. This is in contrast to extant 
models of strategic precommitments (e.g., Allaz and Vila 1993; Hughes and Williams 2006) wherein firms 
Lares find themselves worse off by the ability to make strategic precommitments when a rival also has such 
capabilities. — 
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TABLE 1 
Payoff Matrix for the Duopoly Case 


Centralize Decentralize 


(a — Cg - c1) (6 + ky 
144(2 + ky? 
























Centralize 
(a- cg - cj y (6 - k^) 
18 + ky 
(a—cg - ci) (6 - K^) (a—cg - cj) (12 - 2k2) 
18(2 + ky (2 + ky (6 — ky 
Decentralize 


(a— cg — cı) (6 + ky 


144(2 + ky? 


(a- cg - cj) (2 - 2k) 
(2 +k)? (6 - ky? 





Rows (columns) indicate firm 0’s (1's) organizational structure. 
The upper left (lower right) value in each cell is firm 0’s (1’s) profit. 


In the symmetric firms setup, firm 0 faces a weaker rival, one that also procures the 
external good at more than marginal cost. This suggests that firm 0’s incentives to decen- 
tralize might actually be amplified in the symmetric setup, since the downside of lower 
competitiveness is mitigated by the fact that a competitor too may decentralize. The next 
proposition addresses this issue in the n-rival case, and shows that this intuition is indeed 
borne out. In particular, the condition under which decentralization by the firms is a Nash 
equilibrium when all firms rely on the external supplier is (at least weakly) more relaxed 
than the condition in Proposition 1. 


Proposition 7: When all firms rely on the supplier, 


(i) If n =< 5, then decentralization by (all of) the firms is a Nash 
equilibrium. 

(ii) If n > 5, then decentralization by the firms is a Nash equilibrium 
if and only if k < k(n), where k(n) > k*(n). 


Taken together, Propositions 5, 6, and 7 speak to the robustness of decentralization as 
a means of influencing supplier pricing. That is, whether there are many suppliers or many 
customers of an input, decentralization by a firm can serve to curtail supplier pricing. This 
feature, if sufficiently pronounced relative to the detrimental consequences for downstream 
competitiveness, can justify decentralization as the preferred organizational structure. 


V. CONCLUSION 
This paper shows that a firm wishing to obtain better terms from a supplier may be 
willing to tolerate potential transfer-pricing conflicts and delegate, pertinent decisions to 
division managers. The model presents a scenario that, at first glance, puts decentralization 


The Accounting Review, May 2007 


570 Arya and Mittendorf 


and transfer-pricing policy in a bad light. Excessive internal transfer prices only cut Into 
production that is already depressed by excessive supplier pricing. The presence of an 
external supplier, however, introduces a delicate interaction: distortions in the intra-firm 
supply chain impact the pricing along the inter-firm supply chain. Forced to pay more than 
marginal cost even for the internal good, a downstream division exhibits dampened enthu- 
siasm to produce, which, in turn, seeps over to the supplier’s pricing. Recognizing that the 
procuring party is increasingly wary of high prices, the supplier’s best response is to curtail 
price markups so as to induce greater demand. From the firm’s perspective, decentralization 
introduces competing tensions: there is a cost stemming from production distortions brought 
by internal price markups, but also a benefit of reining in external supplier prices. The 
paper formalizes conditions under which the benefit of curtailing supplier aggressiveness 
makes decentralization worthwhile for the firm. 

In this light, the contention that decentralization may be beneficial as a means of cutting 
supplier prices seems most appropriate in circumstances in which substantial frictions exist 
in the supply market. In such situations, other remedies may also be available. Most notably, 
an attempt to vertically integrate can remove supplier pricing concerns and, thus, eliminate 
the need to decentralize. However, regulatory considerations may preclude such mergers, 
particularly when competitors too rely on the supplier. Even when vertical mergers are 
feasible, our analysis may provide insights about the relative bargaining leverage of the 
merging parties. In particular, the paper stresses that in the absence of an agreement to 
integrate, the downstream firm's preferred option can be to further fractionalize the channel; 
though such a move benefits the firm, it substantially reduces supplier profits. With such a 
disagreement point looming, the supplier may be more willing to make concessions in 
negotiation.'? 

While the paper focuses attention on a standard decentralized arrangement wherein 
each division focuses on its own divisional profit, another consideration is whether the firm 
can benefit by refining compensation structures to better exploit decentralization. For ex- 
ample, the downstream division could be organized as a cost center, with the division 
manager being rewarded only if the external good is procured at a price below a certain 
threshold. In this case, the supplier will be reluctant to set prices above that threshold 
knowing that the division will simply stop procuring the good. The downside of such an 
approach is that the downstream division's fixation on costs may distort its incentives to 
procure the appropriate quantity and/or quality of inputs. 

The paper's results may also have implications for the assignment of ownership rights. 
The benefits achieved herein by decentralizing decisions can also be achieved by decen- 
tralizing ownership, say by choosing to spin off a division. If a firm opts to spin off its 
upstream operations, it creates additional upstream friction in the supply channel. Knowing 
such friction will reduce the other external supplier's price, the firm can garner greater 
value from the spin-off; spin-off proceeds plus the expected value of the retained unit can 
exceed the value of a (centralized) conglomerate. 


P Another issue arises if the supplier can charge a two-part tariff, in which case it could eliminate frictions by 
charging marginal cost and extracting surplus via a fixed “access” fee. In such cases, if the upstream division 
can also charge a fixed fee, it can use its fixed charge to extract some of the surplus away from the supplier 
and bring it back to the firm. As long as the resulting equilibrium entails the upstream division obtaining a 
nonzero share of the surplus (which is the case, for example, if weakly dominated strategies are ruled out), a 
aan i decentralization again arises. Here, the relaxation of supplier pricing comes in the form of a cut in 
its fixed fee. 
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x APPENDIX 260 216 
Proof of Lemma 1 


Under centralization, firm 0 chooses g, to maximize Equation (1): The firm’s (Cournot) 
rivals choose g,, í # 0, to maximize Equation (2). Solving the maximization problems 
jointly yields gf(p), i = 0,...,n, the equilibrium quantities as a function of supplier price: 


_ @~ p ~ c)2 ~ k) ~ kalp ~ cp) 


qo(P) (2 — DQ + kn) Een) 
_ (a — cz — cp — b) + kK(p — c) ., 
qr (p) = "eO # 0. (A2) 


Using q6(p) from (A1), the supplier sets price p to maximize its profits in Equation 
(3). The first-order condition of Equation (3) with respect to p yields the p^(k,n) in Lemma 
1. Substituting p*(k,n) in (A1) and (A2) yields q&(k,n) and qf(k,n), i + 0, respectively. 
Finally, substituting gS(k,n) and qf(k,n) in Equation (1) and Equation (2) yields IIS(k,n) 
and IIf(k,n), i # 0, respectively. This completes the proof of Lemma 1. HN 


Proof of Lemma 2 

Under decentralization, the downstream division of firm 0 chooses q, to maximize 
Equation (4). The firm's rivals choose q; i # 0, to maximize Equation (2). Solving the 
maximization problems jointly yields q?(p,D), i = 0,...,n, the equilibrium quantities as a 
function of supplier price and transfer price: 


(a —p —t)2 — k) = k(p m= cg t t— cp 


qo (p,t) = Q-— DO + i (A3) 
EM Cet: AE Colon Moti Iran 
Qi (p,t) = | : Q — BO * lm F i 0. (A4) 


Using qD(p,t) from (A3), the supplier's problem is in Equation (5), and the upstream 
division's problem is in Equation (6). Jointly solving the first-order conditions of Equation 
(5) and Equation (6) with respect to p and t, respectively, yields pP(k,n) and fP(k,n) in 
Lemma 2. Substituting p?(k,n) and (k,n) in (A3) and (A4) yields qD(Kk,n) and q?(k,n), i 
+ 0, respectively. Finally, substituting q? (k,n) and qP(k,n) in Equation (1) and Equation (2) 
yields IIP(&,n) and IIP(K,n), i + 0, respectively. This completes the proof of Lemma 2. M 


Proof of Proposition 1 
From Lemma 1 and Lemma 2: 


(a — cg — cjY[6 + 3k(n — 1) — 4&"n] 


(i) Substituting n — 0, n — 1, and n — 2 in (A5) yields: 


(d= Cp = cp 


II$(&,0) — TI5(k,0) = um oi 
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D - ES (a — - cy Qa — 2k?) 
II5(k,1) IIS(k,1) gu ECT a ky > 0 
(a - cy[60 — K) + kG — 20) _ 


II9(52) — T5(k,2) = —]140 + D(1 + ky 


(ii) The difference in (A5) is positive if and only if 6 + 3k(n — 1) — 4k’n > 0. The 
LHS is a quadratic concave function in K, and its two roots are 
3(n — 1) V9 + 78n + 9r? l ; 
ERE QE s The smaller of the two roots is negative. The larger, 


positive root is denoted by k*(n) in the proposition. Note O < K*(n) = 1 for n 
> 3, Given concavity of the function, for k € [O0,k*(n), 6 + 3k(n — 1) — AK^n 
> 0 and, hence, decentralization is (strictly) preferred. On the other hand, for 
k € (k*(n),1] centralization is preferred. B 


Proof of Corollary 1 


(i) The derivative of k*(n) with respect to n is: 


dk*( _ ` V3[13n + 3 — V3G + 26n + 3m) _ 


dn 8223 + 26n + 3n? 
Gi) Using L'Hospital's rule, the limit of k*(n) as n — o is 3/4. m 
Proof of Proposition 2 


Under centralization, firm 0 chooses P, to maximize Equation (10). The firm’s 
(Bertrand) rivals choose P, i # 0, to maximize Equation (11). Solving the maximization 
problems jointly yields Pf(p), i = 0,...,n, the equilibrium product price as a function of 
supplier input price: 


[a + p + cjjá t (p * c)B — (p — cC 


Pop) = 4 + 6k(n — 1) + (2 — 5n + 272?) 


(A6) 
ia Cet eA Cn 60H F (p  e,JD 


P = “Ts in i PO Sha ñ ^ 


(A7) 


where: 


A = [1 dp On 
B = kn[2 + k(2n — 1)]; 

C = kn[1 + k(n — 1)]; and 
D = k|] + k(n — 1))]. 


Substituting (A6) and (A7) in the demand functions in Equation (9) yields q£ (Po(p), 
Pf(p)) and qr (P6(p), PF(p)), i # 0, the equilibrium quantities as a function of supplier price. 
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The supplier sets price p to maximize its profit in Equation (12). The first-order condition 
of Equation (12) with respect to p yields p*(k,n), the equilibrium supplier price: 


, la — cz = cili — KI[2 + Kn — 1] 


pkn) = * op ES E Hs 1) + kad — 3n + nD] 


(A8) 


Substituting (A8) in (A6) and (A7) yields equilibrium product prices, and using these prices 
in Equation (10) yields the following equilibrium profit for firm 0: 


(a — cg — cy [1 — KE + ka- 1] 

C = 

Loon) 42 -kn-2YyUü-k] — un 
Under decentralization, the downstream division of firm 0 chooses P, to maximize 

Equation (13). The firm's rivals choose P,, i 0, to maximize Equation (11). Solving the 

maximization problems jointly yields PP(p,t), i = 0,...,n, the equilibrium prices as a function 

of supplier price and transfer price: 


[a + p + tlA + (p + DB — (p = cə)C — ( — eC 


Pop.) = 4 4 6k(n DI RO= 5n + 25) 


(A10) 


Lud uc Pos SE US RE n del E 


I = 4 + 6k(n — 1) + (2 — 5n + 2n? 


(A11) 


where: 
E = 2[1 + k(n — PP. 


Using qC) from Equation (9) and PP(p,) and PP(p,t) from (A10) and (A11), the sup- 
plier’s problem is in Equation (14), and the upstream division's problem is in Equation 
(15). Solving the first-order conditions of Equations (14) and (15) with respect to p and t, 
respectively, yields pP(k,n) and f?(k,n): 


, la — ex — cili — Kl + kn — DI 


P (kan) = ce + xu oe - D + E —3n+ my 


(A12) 


11077 = Cll = k2 + kn = 1] 


Pn) = c, + a a 2 1) RST 


(A13) 
Substituting pP(k,n)and f?(k,n) into (A10), (A11), and Equation (9) yields equilibrium 


prices and quantities. Using these in Equation (1) yields the following equilibrium profit 
for firm 0: 


fion) 
(a — cg — cj [1 — KJ[6 
+ 15k(n — 1) + 2K(6 — 13n + 6m?) + PBF — 1) — 1lln(n — 1))] 


" 9[2 + k(n — 2)P[2 + K(5n — 3) + PÜn(1 — 3n + m) + (1 — 6n + 4n] ae 
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Using (A9) and (A14), the difference in firm 0’s profit under decentralization and 
centralization is: 


(k,n) — fin) 
(a — cg — cy — k6 + 15k(n — 1) + R2 — 23n + 127?) 
+ (Qr? — 1) — 8n(n — 1))] 


7 36[2 + k(n — DP + k(5n — 3) + En(1 — 3n + 2) + PO — 6n + 4m] a 


Finally, tedious algebra confirms (A15) is positive for all n = 0 and 0 = k < 1. This 
completes the proof of Proposition 2. B 


Proof of Corollary 2 


(i) Using (A5) and (A15): 


_ _ (a = cg — 6) — 2) 


ny c tee = C- cz o — HS + el 
IED — Ib) = “S65 apo +p - E] ^9 


(ii) The derivative of each of the above expressions with respect to k ts given below, 
and the sign is assigned using the fact that k is bounded by 0 and 1: 


dI ,1)-— H1) _ _ (a — ce — cy [3 + 4k] 
dk 7 18[2 + kJ? 


d(f12(&,1) — TIS(k, DI zs 
dk 
_ (a — cg ~ cj {12 — 28k + 16K + 208 — 13K + E — I] 
18[2 — KPI + kP — P 


< 0. 


Proof of Proposition 3 
Under decentralization and Nash bargaining, the chosen t maximizes the following Nash 
product, wherein g>(p,t) and qP(p,t), i + 0, are as in (A3) and (A4): 


Max [gE PAE — cp]P[qo(p,D)(a — gpd — nkqp(p,D) — gip Dp + HI. (A16) 


Using g@(p.t) from (A3), the supplier’s problem is in Equation (5). Jointly solving the 
first-order conditions of Equation (5) and (A16) with respect to p and t, respectively, yields 
p'(k,n,B) and tP(k,n,B): 


(a — cg ~ c)l2 — k)[2 — B] 
[2+ kn —1)][4 —8B] — 


p -o p (8 — cz = dle — KIB 
PB) = DE Ma - DIA BI 


p'(k,n,B) = cg + (A17) 


(A18) 
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Substituting pP(k,n,B) and t?(k,n,B) in (A3) and (A4) yields qP(k,n,B) and qg?(k,n,B), i # 0, . 
respectively. Finally, substituting qD(k,n,B) and g?(k,n,B) in Equation (1) yields II?(k,n,B): 


(a — cg — cO. + BQ + Kn — 1)) — BnID2 — B] 


— [2 + Kn — DID + kf — BP on 
Using II§(k,n) from Lemma 1 and II2(k,n;B) from (A19) yields: 
D _ _ (a — cP i8 — 5B)2 + kn — 2 ~ 4KnQ — BIB 
(A20) 


It is easy to verify that (A20) is positive for n = 0, 1, and 2. Turning to part (ii), the 
difference in (A20) is positive if and only if (8 — 58) + k(n — 1) — 4k’nQ2 — B) > 0. 
The LHS is a quadratic concave function in k, with only one positive root. This root is 
denoted by &*(n,8) in the proposition. Note 0 < kKk*(n,B) = 1 for all O < B = 1, and n 
> 3. Given concavity of the function, for k € [0,4*(n,B)), (8 — 58)(2 + k(n — 1)) —.4k?n(2 
— B) > 0 and, hence, decentralization is preferred. On the other hand, for k € (k*(n,B),1) 
centralization is preferred. a 


Proof of Proposition 4 


(i) From (A19): 


dilo (kn, B) _ 2(a — ce — cy I4(1 — P) + Kn — 1) ~ En(4 ~ 38] 
dB [2 + k(n — 1)]2 + kn]? [4 — BP 
(A21) 


Setting the first-order condition in (A21) equal to 0, and solving for B yields 
B* (In). 

(ii) We first determine the firm's optimal transfer-pricing policy under decentralization, 
one where the firm commits upfront to z. Given ft and p, the production decisions 
are as in (A3) and (A4). Next, given t, the supplier picks p that solves Equation 
(5). The first-order condition of Equation (5) yields p?(t) as follows: 


_ (a + cg — D(2 — k) + keg + c, — D) 
po = 2[2 + k(n — 1)] | (A22) 
Using (A3), (A4), and (A22), the firm picks t to solve: 


Max qi(p"(t),t)a — qH, — nka pD] — ao? (,n(pP(t) + cj. (A23) 


The first-order condition of (A23) yields the following t-value: 


(G 9 057 CUZ KIA K El 


t*(k.n) = baci aa (A24) 
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From (A18), and the B*(k,n) expression in the proposition, it is easy to check 
that the ¢ in (A24) is equal to fP(k,n,B*(k,n)). This completes the proof of Propo- 
sition 4. = 


Proof of Lemma 3 


Suppose firm 0 is centralized. Due to price competition in the upstream market, 
the input is supplied to firm 0 by the least-cost supplier at a price no more than c, + A. 
Thus, in equilibrium, the low-cost supplier charges pC(k,n) if p“(k,n) < c, + A, and c; 
+ A, otherwise. That is, p°(A,k,n) = Min{p°(k,n), Cg + A}. Comparing the two terms in 
the minimization expression implies that p(A,k,n) = pC(k,n) if A > Ap. In this case, from 
Lemma 1, IIS(A,k,n) = TIS(k,n). On the other hand, if A = Ap, p©(A,k,n) = cg + A. In this 
case, using (A1) and (A2), the Cournot quantities are g§(c, + A) and qf(c, + A). Substi- 
tuting these quantities, and p = c, + A, in Equation (1), yields: 


2 
TIS(A,k,n) = a| : E| 
Hz 


Suppose firm 0 is decentralized. In this case, using the same logic as before, p?(A,k,n) 
= Min{p”(k,n), Cg + A}. Comparing the two terms in the minimization expression implies 
that p?(A,k,n) = pP(k,n) if A > A,. In this case, from Lemma 2, IIP(A,k,n) = (k,n). On 
the other hand, if A < A,, then pP(A,k,n) = c, + A. In this case, using (A3) and (A4), the 
Cournot quantities are g(c, + A,f) and g?(c, + A,b. Using qD(cg + A, for qD(p.t) in 
Equation (6), and solving the first-order condition, yields the transfer price charged by the 
upstream division: 


_ (a -cg- c0 - b) A 
"EUIS ae De 


Finally, substituting g?(c, + A,fP(A,k,n)) and g?(c, + A,t?(A,k,n)) in Equation (1), yields: 


A 2 
ato = nani- AT I 
Proof of Corollary 3 
Using the profit expressions from Lemma 3: 
For À s A: 


d(III(A,k,n) — IIS (A n] 
dA 
_ [(a — cg — c) — k) — AQ + k(n — D)][2 + kin — 1) + kn] 
2(2 — k)*(2 + kn)? 
" [(a — cg — c2 — k) — A,Q + kn — 1yID + ka — 1) + E: | 
2(2 — kYQ + in? 
_ (a — cg — cp[2 + k(n — 1) + kn] 


3(2 — K)Q. + knY mM 
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For A, < À < Ay: 


dE (A, k,n) — IIC(A,k.n)] 
dA 

_ 2[(a — cz — o — b) - AQ. + k(n — DIB  k(n — D] 
| O — KPO + km? 

_ 2[(a — cg - e)Q — K) — AQ. + Kn — DID + Kn — DJ 

= (2 — KG, + kn? 

_ (a — c; — cp[2 + k(n — DI 

oye 79 


For A = Ay 


D — TIC 
u Ho(A km] _ o E 


Proof of Proposition 5 
We consider three cases. 


Case 1 
Suppose A, < À < Ap 
From Lemma 3, decentralization is preferred if and only if: 


A 2 
f(A,kn) = Ion) — Uk) 2 E 2 > 0. (A25) 
H 
2 
The function f is concave in A, ae < 0, and is increasing in A in this interval, 


ee > 0. Moreover, f(A,,4,n) < 0. Hence, a necessary condition for (A25) to 
AmA 

hold is that f(A,„k,n) > 0. From the continuity of the profit function, the condition f(A;,k,m) 
> 0 is equivalent to the requirement that decentralization is preferred in Proposition 1. 
Hence, the conditions in Proposition 1 are necessary for (A25) to hold. Given f(A,,k,n) 
< 0, f(A,,,k,n) > 0, and f is increasing it follows that there exists a A*(k,n) € (A,,A,) 
such that (A25) holds for all A > A*(k,n). Since f is concave (and increasing in the relevant 
region of A-values), A*(k,n) is simply the smaller root of the quadratic equation f(A,k,n) 
= 0. This is the A*(k,n) value presented in the proposition. Thus, the conditions in Prop- 
osition 1 and A > A*(k,n) are necessary and sufficient for (A25) to hold. 


Case 2 

Suppose A < A,. 

For these A-values, the conditions in the proposition imply decentralization is not op- 
timal. This follows from the fact that A, < A*(k,n). This is the correct conclusion since 
for A < A,, from Lemma 3, firm 0’s profits are higher under centralization: 
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Case 3 

Suppose À = A,. 

For these A-values, from Lemma 3, firm 0’s profit equals TIS(k,n) under centralization 
and IIP(k,n) under decentralization. Hence, Proposition 1 presents the necessary and suff- 
cient condition for decentralization to be preferred. The conditions in Proposition 5 reduce 
to precisely those in Proposition 1. In particular, for n < 2, A > A*(k,n) since Ay > A*(K,n). 
Also, for n > 2 and k < k*(n), A > A*(k,n) since k < k*(n) ensures A, > A*(k,n). E 


Proof of Proposition 6 


Using Table 1, if firm 1 opts for centralization, firm 0 is better off under decentralization 
as shown in (A26): 


(a — ce Cy (6 - P) _ (a — cz — cp) _ (a — cz oyG = 26) 
18(2 + ky 42 +b: — 36(2 + ky 20. (A26) 


Also, if firm 1 opts for decentralization, firm 0 is again better off under decentralization 
as shown in (A27): 


(a — cg - c) (12 - 2) (a — cg — c) (6 + ky 
(2 + KY(6 — ky 144(2 + ky 
Xd =e, — c)(432 — 210€ = k) 
144(2 + X6 — KY MEE I 
From (A26) and (A27), decentralization is a dominant choice for firm 0. By symmetry, 
the same is true for firm 1. || 


Proof of Proposition 7 

Suppose r firms out of the n + 1 (symmetric) firms are decentralized. In this case, let 
pf (k,n,r) denote the price the supplier charges firm i if the firm is centralized; the price is 
Di (k,n,r) if firm i is decentralized. Similarly, the centralized firm's quantity and profits are 
denoted by qf (k,n,r) and IIf(k,n,r), respectively; for the decentralized firm, the correspond- 
ing notation is qP(k,n,r) and IIP(k,n,r). Finally, the transfer price charged by the upstream 
division of a decentralized firm is denoted by 1?(k,n,r). 

Some tedious algebra can be used to confirm that the solution presented below satisfies 
(1) the first-order condition of firm i with respect to q, and (ii) the first-order conditions 
with respect to p, for the supplier and with respect to t, for the upstream divisions of 
decentralized firms: 


a — Cg — €, 

— 9s 

(a — cg — cp|l4  k(3n — r — 1)]. 
12 + k[6n — 2r — 4] , 


p£(k.n,r) s CE + 
pP(kn,r) = Cp + 
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(2 + knY[6 + k(3n — r — 2) 
(A28) 


Given (A28), we now consider when decentralization by the firms is an equilibrium. 
Given all other firms are decentralized, firm Ps profit if it centralizes is °(k,n,n); if it 
decentralizes, its profit is IP (Kk,n,n-- 1). Hence, firm i prefers to decentralize if and only if 
IIP(k,n,n--1) — He(k,n,n) = 0. Using (A28), this equilibrium condition can be written as 
g(k,n) = 0: 


g(k,n) = h, + hk + hk’ + hk + h,k* + h,k’, where 


h, = 432; 

h, = 720(n — 1); 

h, = 12(37 — 92n + 37n*); 

h, = 12(—10 + 53n — 53n? + 10m); 

h, = 12 — 164n + 303n* — 164n? + 12n^; and 

h, = —16(n — lyn. (A29) 


From (A29), 2(k,0) = 12(2 — K)*(3 — kY > 0, so in the monopoly setting (n = 0), as 
expected, the firm opts for decentralization. For n = 1, the A-coefficients of the 5th degree 
polynomial in k, g(k,n), change sign only once and, hence, from Descartes' rule of signs, 
there is at most one positive real root. Also, g(0,n) = 432 > 0. Hence, for any n > 1, if 
g(1,n) = 0, then g(k,n) = 0, and decentralization by the firms is an equilibrium for all k. 
On the other hand, if g(1,n) < 0, then there exists a unique k(n) such that decentralization 
by all firms is an equilibrium if and only if k < k(n). 

Using (A29), g(1,n) = 48 + 104n + 63n? + 4n? — 4n*. This function is positive for 
n = 5, and negative for n > 5, proving part (i) and the cutoff property in part (ii) of the 
proposition. Finally, it is easy to check that g(k*(n),n) > O for n > 5 and, thus, k(n) 
> k*(n) for such n-values. E 
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ABSTRACT: In recent years, many companies have emphasized adjusted-GAAP eam- 
Ings numbers in their quarterly press releases. While managers use different names to 
describe these nonstandard earnings metrics, the financial press frequently refers to 
them as "pro forma" earnings. Managers and other advocates of pro forma reporting 
argue that these disclosures provide a clearer picture of companies' core earnings. On 
the other hand, regulators, policymakers, and the financial press often allege that man- 
agers' pro forma earnings disclosures are opportunistic attempts to mlslead investors. 
Recent evidence suggests that while many pro forma earnings disclosures are altru- 
istically motivated, some may represent managers’ attempts to portray overly optimistic 
financial performance. H this is the case, then less wealthy, less sophisticated, individ- 
ual investors are arguably the most at risk of being misled. Consequently, this study 
investigates who trades on pro forma earnings information. Our intraday investigation 
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of transactions around earnings announcements containing pro forma earnings Infor- 
mation reveals that less sophisticated investors’ announcement-period abnormal trad- 
ing is significantly positively assoclated with the magnitude and direction of the earn- 
ings surprise based on pro forma earnings. In contrast, we find no association between 
sophisticated investors’ trading and manager-reported pro forma Information. Overall, 
our analyses and numerous robustness tests suggest that the segment of the market 
that relles on pro forma earnings information is populated predominantly by less so- 
phisticated individual investors. This evidence is particularly relevant to standard- 
setters and regulators given that Section 401(b) of the Sarbanes-Oxley Act of 2002 
and subsequent SEC regulations are specifically designed to protect ordinary investors 
from misleading pro forma information. 


Keywords: pro forma eamings; corporate disclosure; The Sarbanes-Oxley Act of 2002; 
SEC regulations. 


Data Availability: The data are available from the public sources identified in the text. 


I. INTRODUCTION 

he managerial practice in recent years of reporting a nonstandard, alternative prof- 
| itability measure in the same press release with the audited earnings number has 
generated substantial controversy and debate. These alternative profitability metrics 
(popularly known as “pro forma” earnings) are GAAP earnings adjusted for items that 
managers deem to be transitory or non-representative of future earnings (Weil 2001).! Man- 
agers defend this practice by asserting that pro forma earnings figures provide stakeholders 
a more accurate assessment of sustainable operating performance (i.e., a better measure of 
core earnings) than do standard GAAP earnings figures (Bray 2001). On the other hand, 
policymakers, regulators, and the financial press often allege that pro forma earnings are 
incomplete, inaccurate, and misleading to investors (Derby 2001; Dreman 2001; Elstein 
2001). This debate highlights the possibility that, while some pro forma reports are altru- 
istically motivated, others may represent managers' attempts to divert stakeholders' attention 

from poor operating performance by excluding bad news from GAAP earnings 
Recent research examining market reactions to earnings announcements containing 
pro forma information provides evidence that investors often pay more attention to 
management-adjusted pro forma earnings numbers than to audited GAAP earnings figures 
(Bhattacharya et al. 2003 [hereafter BBCL]; Lougee and Marquardt 2004). Further, two 
recent experimental studies (Frederickson and Miller 2004; Elliott 2006) provide evidence 
that less sophisticated investors are more likely to rely on pro forma information than more 
sophisticated investors. Finally, a small but growing stream of research provides evidence 
that pro forma earnings information may be misleading to investors. For example, Bowen 


! Managers do not always label their adjusted-GA AP earnings numbers as “pro forma" income. Press releases 
often describe adjusted-GA AP earnings figures using terms such as cash earnings, core earnings, adjusted earn- 
ings, earnings excluding certain items, or earnings before certain items. Wallace (2002) provides an exhaustive 
list of common nomenclatures managers use to label their adjusted-GA AP earnings metrics. While our sample 
includes all of tbe various adjusted-GA AP earnings labels described by Wallace (2002), we refer to them 
throughout the paper using the terms “pro forma" or "'adjusted-GA AP" earnings for ease of exposition. 

2 Prior research provides a more detailed discussion of this debate (e.g., Bhattacharya et al. 2003; Lougee and 
Marquardt 2004; Elliott 2006; among others). While we only discuss this issue briefly, we emphasize that there 
has been considerable deliberation on both sides of the matter, and we believe both positions have merit. It is 
likely that managers often present pro forma earnings with a legitimate incentive to provide a clearer picture of 
recurring earnings. For example, Bhattacharya et al. (2003) find evidence that some of their pro forma disclosures 
contain adjustments where managers voluntarily exclude one-time gains. On the other hand, Bowen et al.’s 
(2005) evidence suggests that managers strategically emphasize the earnings metric that "spins" the more 
favorable story. 
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et al. (2005) provide evidence that managers strategically emphasize pro forma earnings 
metrics in earnings press releases, while Doyle et al. (2003) argue that investors are misled 
because they fail to understand that certain expenses excluded from analysts’ “street earn- 
ings" are actually associated with lower levels of future firm performance.’ Collectively, 
this body of evidence suggests that (1) investors pay attention to pro forma earnings infor- 
mation, (2) more and less sophisticated investors likely process this information differently, 
and (3) some adjusted-GAAP disclosures may be misleading to investors. Consequently, 
this study investigates who trades on pro forma earnings information—sophisticated inves- 
tors (e.g., institutions), less sophisticated individual investors, or both. Since individual 
investors with a limited ability to access and process information are most at risk of being 
misled, our investigation is timely and relevant given the recent concern of legislators and 
regulators that pro forma information may mislead investors. 

We use detailed transactions data from the Trades and Quotes (TAQ) database to ex- 
amine investor trading responses around 5,736 quarterly earnings press releases containing 
voluntarily disclosed pro forma earnings numbers issued between January 1998 and De- 
cember 2003. Following prior research (e.g., Cready 1988; Lee 1992; Lee and Radhakrishna 
2000; Bhattacharya 2001; Bushee et al. 2003), we use trade size to distinguish larger, 
sophisticated, and well-informed investors from smaller, less sophisticated, and less in- 
formed investors. We rely on the Lee-Ready algorithm to infer trade direction (buy versus 
sell) from intraday transactions data to allow us to examine net buying (i.e., buy minus 
sell) activities of more versus less sophisticated investors around earnings press releases 
containing pro forma earnings information (e.g., Lee and Ready 1991). 

The results suggest that the market reaction to pro forma earnings information is almost 
exclusively attributable to the activities of less sophisticated investors. The results indicate 
that less sophisticated investors’ abnormal net-buying activities are significantly positively 
associated with the magnitude and direction of the forecast error based on pro forma earn- 
ings (i.e., managers’ pro forma income number minus the market’s earnings expectation). 
In other words, we find that the higher (lower) the pro forma forecast error, the higher 
(lower) the less sophisticated investors’ abnormal net-buying activities, suggesting that these 
investors buy and sell shares based on information in pro forma earnings. In addition, less 
sophisticated investors’ abnormal net-buying activities are more highly associated with the 
pro forma forecast error than with the GAAP operating earnings forecast error (i.e., 
the GAAP operating EPS figure minus the market's earnings expectation). We also find 
that less sophisticated investors’ trading activities are significantly positively associated 
with the I/B/E/S forecast error (i.e., the actual EPS “street earnings" figure published by 
I/B/E/S minus the market's earnings expectation). However, the pro forma forecast error 
appears to be incrementally informative (after controlling for both GAAP operating earnings 
and I/B/E/S actual earnings forecast errors) in explaining the trading activities of less 
sophisticated investors. In sharp contrast, more sophisticated investors’ abnormal net- 
buying activities are not associated with forecast errors based on pro forma or GAAP 


3 While this study focuses on manager-adjusted earnings numbers, prior research investigates adjusted-GA AP 
earnings numbers disclosed by managers as well as analysts. Gu and Chen (2004) introduce a useful convention 
by labeling manager-adjusted earnings figures voluntarily reported in earnings press releases as “pro forma" 
earnings, and analyst-adjusted earnings numbers reported by forecast tracking services as "street" earnings. 
Following Gu and Chen (2004), we report management-reported numbers as "pro forma,” or "adjusted-GAAP" 
earnings and the numbers published by forecast data providers as "street" earnings. 

^ Likewise, the I/B/E/S forecast error is significantly incrementally informative (after controlling for both the 
GAAP operating earnings and pro forma forecast errors) in explaining less sophisticated investors' trading 
activities. 
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operating earnings. We, however, find some evidence that more sophisticated investors’ 
abnormal trading activities are significantly positively associated with the I/B/E/S forecast 
error. Taken together, these results suggest that the segment of the market that relies on pro 
forma earnings information is likely to be disproportionately populated by less sophisticated 
investors. 

A potential caveat in interpreting results reported in this literature arises from the classic 
errors-in-variables problem (e.g., Bradshaw 2003; BBCL; Berger 2005). This problem arises 
because forecast tracking services, such as I/B/E/S, attempt to exclude the same items 
from their "street" earnings number that analysts exclude from their forecasts. Thus, the 
"street" forecast error generally has less measurement error than forecast errors computed 
by subtracting the mean analysts’ forecast from GAAP operating earnings or manager- 
adjusted pro forma earnings. In order to ensure that our results are not attributable to 
measurement error, we follow Gu and Chen (2004) in disaggregating the earnings number 
into components and investigating managers' incremental adjustments beyond those made 
by analysts. This disaggregation allows us to operationalize an alternative specification that 
circumvents the errors-in-variables problem.? Consistent with our main results, we find that 
after controlling for the I/B/E/S forecast error (the most accurate proxy for the earnings 
surprise), less sophisticated investors' (but not more sophisticated investors') abnormal net- 
buying activities are positively associated with managers' incremental earnings adjustments. 

Our evidence that less informed, less sophisticated investors trade on pro forma earnings 
information while more sophisticated investors do not has important implications for reg- 
ulators—whose objectives include the protection of ordinary investors from potentially 
inaccurate and misleading information and the leveling of the informational playing field.? 
Specifically, Section 401(b) of the Sarbanes-Oxley Act of 2002 (SOX) directs the SEC to 
issue regulations to ensure that pro forma financials are not misleading to ordinary investors. 
The SEC subsequently issued Regulation G in January 2003 to implement the provisions 
of SOX. Our evidence highlights the importance of continued monitoring of the effective- 
ness of Regulation G and assessing the need for additional or alternative regulatory actions. 

The rest of the paper is organized as follows. Section II discusses the background and 
the research questions. Section III describes the data and the sample selection criteria. 
Section IV explains the research design and the empirical proxies. Section V discusses the 
results, and finally Section VI provides concluding remarks. 


II. BACKGROUND AND RESEARCH QUESTIONS 

The rapid proliferation of pro forma financial disclosures in recent years has fueled an 
intense debate among supporters and critics of pro forma reporting. On the one hand, 
managers who report pro forma earnings numbers claim that pro forma earnings represent 
an improved metric for assessing future cash flows and firm value since pro forma earnings 
numbers exclude transitory and noncash items from GAAP earnings (e.g., Bray 2001; Weil 
2001). Some practitioners concur with managers' claims that removing noncash and non- 
recurring items enhances comparability in time-series measures because the GAAP measure 
includes items such as restructuring charges and gains and losses on the sale of assets, 
which have little implication for future earnings (Halsey and Soybel 2002). Some equity 


* Marques (2006) uses a similar decomposition of earnings components. We discuss the Gu and Chen (2004) 


framework and this alternative specification in our sensitivity analyses. 

One of the SEC's primary missions is to mandate disclosures that reduce the extent to which some investors 
are at an informational disadvantage relative to others (Foster 1986, 40; Hand and Beatty 1992). The AICPA 
study group on the Objective of Financial Statements notes, "An objective of financial statements is to serve 
primarily those users who have limited authority, ability or resources to obtain information" (AICPA 1973, 17). 
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analysts also echo this sentiment as one analyst comments that the reported GAAP figure 
Is usually an “accounting fiction” because it frequently includes nonrecurring items and 
other accrual accounting distortions (MacDonald 1999). BBCL document instances where 
managers exclude one-time gains that results in a pro forma number that is lower than the 
GAAP number. These scenarios represent a conservative estimate of future profitability. 
Such examples suggest that some pro forma reports are altruistically motivated to disclose 
a clearer picture of core earnings. Richard Bernstein, chief U.S. strategist for Merrill Lynch 
& Co., summarizes the popularity of pro forma reporting as follows, “But for all the now- 
obvious shortcomings, pro forma reporting remains big in the tech world” (Sender 2002). 

Legislators, regulators, and the financial press, on the other hand, have alleged that 
managers opportunistically and selectively exclude income statement items from audited 
GAAP earnings in order to portray the company in the most favorable light possible (Derby 
2001; Dreman 2001; Elstein 2001; Liesman and Weil 2001a, 2001b). Critics of pro forma 
reporting are skeptical of managers’ claims that their adjusted earnings metrics provide a 
clearer picture of sustainable “core earnings." Former SEC Chairman Harvey Pitt com- 
mented, “Without appropriate disclosure, no investor—certainly not any ordinary inves- 
tor—can read these (pro forma financials) in a way that’s useful. An investor can’t know 
what's been left out, why it’s left out, or how it compares with other companies’ earnings” 
(Levinsohn 2002). The Financial Accounting Standards Board (FASB) has also expressed 
concern that the proliferation of pro forma earnings is undermining the quality of financial 
reporting (FASB 2002). In his 2002 letter to Berkshire Hathaway shareholders, Warren 
Buffett warned, “[C]ompanies issuing such [pro forma] numbers want you to unthinkingly 
accept concepts that are dangerously flawed" (Byrnes and Derhovanesian 2002). Lawrence 
Summers of the U.S. Treasury advises investors not to pay attention to pro forma figures 
but to rely on audited GAAP earnings instead (Wessel 2002). Some academics also share 
this concern. D' Avolio et al. (2002) argue that even though GAAP numbers may not always 
provide economically superior information, failure to follow these standards is likely to 
lead to inefficient overall outcomes as the ability of regulators to enforce disclosure stan- 
dards deteriorates. 

Despite the skepticism expressed by standard-setters, regulators, and legislators, recent 
research finds evidence that investors pay attention to various adjusted-GAAP earnings 
figures. Bradshaw and Sloan (2002) and Brown and Sivakumar (2003) report that investors 
attach more weight to street earnings figures published by a major analyst forecast tracking 
service (I/B/E/S) than to GAAP earnings numbers. Lougee and Marquardt (2004) provide 
evidence that manager-reported pro forma income has incremental information content over 
GAAP earnings. BBCL report that investors not only pay attention to manager-adjusted pro 
forma earnings, but they focus on pro forma earnings significantly more than GAAP op- 
erating earnings (before special items). These results suggest that at least some investors 
rely on adjusted-GA AP earnings numbers published by managers. 

Two recent experimental studies find evidence that less sophisticated investors may 
interpret pro forma earnings information differently from sophisticated, professional inves- 
tors. Frederickson and Miller (2004) find that less sophisticated investors (M.B.A. students) 
predict higher future stock prices than more sophisticated investors (security analysts) when 
they see a press release containing a pro forma earnings number that exceeds the GAAP 
earnings figure. Elliott (2006) reports that when the pro forma earnings number is empha- 
sized in the press release relative to the GAAP earnings number, less-sophisticated investors 
(M.B.A. students) increase their expectations about future earnings, while more sophisti- 
cated investors' (analysts) judgments are unaffected by this manipulation. Collectively, these 
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results suggest that (1) investors pay attention to pro forma numbers, and (2) less sophis- 
ticated, less informed individual investors are likely to process pro forma earnings infor- 
mation differently from better informed professional investors. 

Several recent studies suggest that pro forma earnings information may be misleading 
to investors. Doyle et al. (2003) find that expenses excluded from analysts’ “street earnings” 
have implications for future cash flows. They also find that investors fail to fully understand 
the implications of these exclusions for future firm performance, and a trading strategy 
based on the excluded expenses generates significant abnormal returns in the future periods 
even after controlling for known risk proxies. Lougee and Marquardt (2004) also provide 
preliminary evidence that investors misprice management-issued pro forma numbers. While 
Johnson and Swartz (2005) find some evidence that “pro forma" firms are systematically 
priced higher than “non-pro-forma”’ firms, they fail to find consistent evidence indicating 
that investors are misled by pro forma earnings information. Finally, Bowen et al.’s (2005) 
results suggest that managers’ placement of pro forma versus GAAP earnings metrics in 
earnings press releases is opportunistically motivated and focuses on the metric that “spins” 
the more favorable story. 

Given preliminary evidence that pro forma earnings may be misleading, the investors 
who are clearly most at risk of being misled are the less wealthy, individual class of 
investors because extant research indicates that these investors lack the necessary sophis- 
tication and experience to fully understand the precision and reliability of their information 
set.’ Regulators and legislators are particularly concerned that pro forma disclosures may 
be misleading to ordinary investors. The U.S. Congress has expressed serious concern that 
inaccurate or misleading corporate disclosures may hurt the less sophisticated investors 
(Burns 2001). Therefore, a thorough investigation of who trades on pro forma earnings 
information is particularly timely and relevant. Consequently, this study examines investor 
trading responses around pro forma earnings announcement dates. Specifically, the study 
investigates the following research questions: 


RQ1: Who trades on pro forma earnings information: less sophisticated investors, more 
sophisticated investors, or both? 


RQ2: To what extent do more and less sophisticated investors trade incrementally on 
the earnings surprise based on pro forma earnings vis-à-vis the surprise based 
on GAAP operating earnings or the earnings figure published by I/B/E/S? 


IIl. SAMPLE SELECTION AND DATA 
We searched the PR Newswire and Business Wire on LexisNexis for the years 1998— 
2003 to collect a comprehensive sample of pro forma press releases. A typical pro forma 
press release contains the GAAP earnings per share (EPS) figure, a pro forma earnings 
number (an adjusted-GAAP earnings measure voluntarily disclosed by managers) for the 


7 ' In an experimental setting, Bloomfield et al. (1999) find that less sophisticated investors do not fully understand 
the limitations of their information set, and trade aggressively to systematically transfer wealth to sophisticated 
investors. Barber and Odean (1999, 2000) conclude after analyzing proprietary brokerage data that individual 
investors make suboptimal trading decisions and earn returns far below the market average due to their inability 
to assess the limitations of their information sets. Hirshleifer and Hong (2003) develop a stylized analytical 
framework to model sophisticated and naive investors' interactions in the context of pro-forma disclosure and 
show that naïve investors do not appropriately discount nonstandard pro forma information and consequently 
overvalue the firm, while sophisticated investors do not. Stock price, as a weighted average of beliefs, appears 
high to sophisticated investors prompting them to sell and appears low to naive investors prompting them to 
buy. Consequently, a wealth transfer takes place between the two groups. 
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current quarter, and various other details management deems to be relevant. We include 
earnings announcements in which the company discloses a pro forma number that differs 
from the “bottom line” GAAP diluted EPS number disclosed in the same press release. 
Our original search uses the keywords "pro forma," “pro-forma,” and “proforma” and 
retrieves 50,011 press releases. However, companies often use other nomenclatures to de- 
scribe their adjusted-GAAP earnings figures. Wallace (2002) performs a detailed categori- 
zation of adjusted-GAAP earnings nomenclatures used by companies. Based on Wallace’s 
(2002) Hst of adjusted-GAAP earnings nomenclatures, we further search LexisNexis using 
the following expanded search string: “earnings excluding," “net income excluding,” ‘‘ad- 
justed net income," "adjusted loss," “cash earnings,” “earnings before," “free cash flow,” 
"normalized EPS,” “normalized earnings," “recurring earnings," ‘distributable cash flow,” 
"GAAP one-time adjusted,” “GAAP adjusted,” “cash loss," AND NOT “pro forma,” “‘pro- 
forma," or "proforma."* This expanded search yields an additional 33,373 hits bringing 
the grand total to 83,384 potential press releases. After carefully reading each press release, 
we find that 17,511 announcements contain actual quarterly pro forma earnings announce- 
ments. The other 65,873 press releases from the initial searches refer to such things as 
current period pro forma revenues, forward-looking pro forma forecasts, earnings after 
adding in results from firms acquired or merged in the current period, or statements referring 
to prior period pro forma earnings. 

We require firm-quarter observations to have data available in the Compustat, CRSP, 
I/B/E/S, and TAQ databases in order to perform our empirical analyses. These require- 
ments result in a final sample of 5,736 announcements of 2,209 unique firms from January 
1998 to December 2003. We collect actual pro forma announcement time stamps from 
Bloomberg. If a comipany announces pro forma earnings during nontrading hours (i.e., 
between 4:30 p.m. and 9:30 a.m.), we set the time of the announcement to 9:30 a.m. the 
next trading day. We obtain detailed intraday transactions data from the TAQ database. TAQ 
reports all trades and quotes originating from the NYSE, AMEX, Nasdaq, or the regional 
exchanges. For each trade, TAQ provides the time of the transaction to the nearest second, 
price, volume, and a trade condition code. Except for the opening trade of each day, we 
include all trades with a condition code of “regular sale" occurring between 9:30 a.m. and 
4:30 p.m. Eastern Standard Time (EST) in our tests.? We exclude the opening trade because 
it is often the sum of multiple orders and including it could add noise to our measures (Lee 
and Ready 1991; Lee 1992). However, our results are almost identical (not tabulated) when 
we include the opening trade in our analyses. We only include trades with a "regular sales" 
condition code because these trades result from continuous two-sided auctions involving 
market orders, limit orders, and buys and sells against the specialists” inventories. This is 
not the case when the condition code indicates something other than a “regular sale” (e.g.; 
large block trades or stopped orders). 


8 Note that we do not include EBIT or EBITDA since they are commonly reported as standard steps in the income 
statement. Moreover, these figures were often reported on a per share basis long before the pro forma reporting 
trend began in the late-1990s. "un 

? Although NYSE and AMEX close at 4:00pm EST, we allow an extra 30 minutes to pick up trades originating 
on the regional exchanges or trades reported late (e.g., Lee and Ready 1991; Lee 1992; Bhattacharya 2001). 
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IV. RESEARCH DESIGN AND EMPIRICAL PROXIES 
Observation Intervals 


We examine three trading days surrounding the pro forma announcement date: day —1, 
day 0, and day --1.'? In our analysis a “trading day" is comprised of seven consecutive 
trading hours (since a normal trading day from 9:30 a.m. to 4:30 p.m. is seven hours long). 
Day 0, the day of the earnings announcement containing a pro forma earnings figure, begins 
at the time of the press release and continues for the next seven hours during which equity 
markets are open. Since our trading days are defined with respect to the timing of the 
earnings press release, they generally do not correspond to a typical day of trade beginning 
at 9:30 a.m. and ending at 4:30 p.m. EST, but instead span seven hours of trading during 
two different calendar days. 


Proxy for Investor Sophistication and Wealth 


Prior research suggests that, on average, wealthier, more sophisticated, professional 
investors (like institutions) are likely to make larger trades, while less wealthy and less 
sophisticated investors (primarily individuals) are likely to make smaller trades (e.g., 
Easley and O’Hara 1987; Hasbrouck 1988, 1991; Chan and Lakonishok 1993; Lee and 
Radhakrishna 2000). Therefore, several prior studies (e.g., Cready 1988; Cready and Mynatt 
1991; Lee 1992; Bhattacharya 2001), use trade size to differentiate wealthy, sophisticated 
investors from less wealthy, less sophisticated investors. Existing research also suggests that 
sophisticated, informed investors may not always submit large orders. Kyle’s (1985) model 
shows that rational, informed investors often have an incentive to engage in medium-sized 
trades to disguise their private information. Empirical research also provides support for 
this conjecture (e.g., Cornell and Sirri 1992; Meulbroek 1992; Barclay and Warner 1993). 

Sophisticated institutional investors, however, are unlikely to engage in very small 
trades as it may significantly reduce their trading profits for the following reasons. First, 
breaking a large order into numerous small orders significantly increases direct transaction 
costs. Second, a series of small orders from one account could prompt the specialist to 
increase the spread. Finally, breaking a large order into smaller parts would require more 
time to move all of the desired shares, thereby increasing the chance that other arbitrageurs 
would enter the market, further eroding trading profits. Consequently, small trades are likely 
to capture primarily individual trading activity, while medium and/or large trades are 
likely to capture primarily sophisticated institutional trading activity. Chakravarty's (2001) 
evidence from detailed audit trail data supports this conjecture. He finds that significant 
institutional trading activity takes place in medium-sized trades, while the vast majority of 
individual trading activity takes place in small trade sizes below 500 shares. Barclay et al. 
(2003) provide recent empirical evidence confirming Chakravarty's (2001) conclusions. 
Consequently, we investigate small trades to capture the activities of relatively less informed 
and less sophisticated individual investors and we examine medium and large trades to 
capture the activities of sophisticated, primarily institutional investors. 

Our main analyses classify trades of $7,000 or less as small trades, trades between 
$7,000 and $50,000 as medium-sized trades, and trades over $50,000 as large trades. We 
also repeat all analyses (not tabulated) using several alternative cutoff schemes to ensure 
that our results are not sensitive to specific cutoff points. We use transactions of $5,000 or 
less, and less than $10,000 as alternative cutoff schemes for classifying small trades. We 


10 We extend our examination up to five trading days before the earnings announcement date (i.e., one full week 
of trading prior to the earnings announcement). However, we detect no significant abnormal trading activities 
by more or less sophisticated investors before day — 1. 


The Accounting Review, May 2007 


Who Trades on Pro Forma Earnings Information? 589 


classify transactions between $10,000 and $50,000, and transactions between $10,000 and 
$100,000 as alternative cutoff points for medium trades. We use trades sizes of greater than 
or equal to $40,000 and greater than or equal to $100,000 to identify large trades. Finally, 
in order to examine extremely large orders that could only be submitted by institutions or 
extremely wealthy individuals, we examine a third alternative cutoff of $250,000 or more 
for classifying large trades. All our results are qualitatively similar when we use these 
various alternative cutoff schemes. 

Figure 1 provides the distributions of the average dollar value of shares traded"! during 
each day in the announcement window. The purpose of this figure is to provide a snapshot 
of the activities of small, medium, and large investors during the announcement period. For 
example, we find that transactions of $10,000 or lower (encompassing our various small- 
investor cutoffs) comprise approximately 29 percent of total dollar-volume on day 0, the 
earnings announcement day (second chart of Figure 1). Transactions between $10,000 and 
$50,000 (generally capturing medium-investor activities) also comprise approximately 29 
percent of the total dollar-volume on the day of the announcement. Finally, transactions of 
$50,000 or above (our large investor cutoff) comprise about 42 percent of raw dollar volume 
on the announcement day. We observe similar distributional characteristics on the day 
before (day —1) and the day after (day +1) the earnings announcement. Since our large- 
investor (medium-investor) cutoff captures approximately 46 percent (24 percent) of the 
daily announcement period raw dollar-volume during the three-day announcement window, 
we conclude that our sample does not consist primarily of smaller, thinly traded firms in 
whose stocks large investors seldom trade. 


Method and Variable Definitions 


Ás previously mentioned, we hand-collect adjusted-GA AP diluted earnings per share 
numbers disclosed by managers in their earnings press releases and label them as 
EPS prororma. We benchmark investor reactions to EPSprorory, With diluted earnings per 
share from operations (EPS caap-op) from Compustat.'* This diluted operating EPS figure 
from Compustat excludes all “special items" and "below-the-line" items. Several recent 
studies document that investors pay significant attention to actual EPS figures provided by 
analyst forecast tracking services, such as I/B/E/S (e.g., Bradshaw and Sloan 2002; Brown 
and Sivakumar 2003; Doyle et al. 2003). Consequently, we examine a third earnings met- 
ric—the actual EPS figure from I/B/E/S (EPS,,g g g). ° Thus, our trading analysis com- 
plements the BBCL study that investigates price reactions to all three earnings metrics— 
pro forma EPS, GAAP operating EPS, and I/B/E/S actual EPS. 

In order to ascertain the announcement-period investor reaction to new information 
contained in each of the three earnings metrics, we calculate the earnings surprise or fore- 
cast error for each metric using two different earnings expectations. The first expectation 
is the mean analysts' earnings forecast. This measure is timely (current) and comprehensive 
and has been used widely in empirical research as a proxy for the unobservable market 


1! Note that this figure illustrates raw dollar-volume, not abnormal dollar-volume. 

12 We begin with Compustat's basic earnings per share from operations (quarterly data item 177) and multiply this 
by the number of basic shares outstanding (Compustat quarterly data item 15) to get total operating earnings. 
We then divide operating earnings by the number of diluted shares outstanding (Compustat annual data item 
171) to obtain quarterly diluted earnings per share from operations. Subsequent to our data collection for this 
project, we learned that Compustat's latest files contain a quarterly diluted operating EPS number (data item 
181). 

13 We collect I/B/E/S actual EPS figures from the unadjusted 1/B/E/S Actuals file. We use the unadjusted 
I/B/E/S Actual and Detail files to avoid biases arising from using adjusted 1/B/E/S data (e.g., Payne and 
Thomas 2003). 
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FIGURE 1 
Distribution of Average Dollar Value of Shares Traded during the Announcement Period 
Distribution on Day -1 
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earnings expectation. However, this measure may produce bias against the forecast error 
based on GAAP operating earnings when it is compared with forecast errors based on 
I/B/E/S and pro forma earnings figures. This bias stems from the fact that I/B/E/S gen- 
erally excludes the same items from its actual EPS figures that the majority of analysts 
exclude from their forecasts. Further, there is overlap between exclusions made by managers 
and exclusions made by analysts (e.g., BBCL; Doyle et al. 2003). In order to address this 
concern, we employ a second earnings expectation—GAAP operating earnings from the 
same quarter of the previous year (i.e., the seasonal random-walk earnings expectation). 
Although the seasonal random-walk earnings expectation may alleviate the bias against the 
GAAP operating earnings forecast error, it is a much noisier expectation than the analysts’ 
consensus forecast.'* Thus, we compute three forecast errors (FEprorormas FEcaap-op, and 
FE, p,g,s) by subtracting the earnings expectation (measured either by the analysts’ mean 
forecast or by the seasonal random-walk forecast) from the three actual earnings metrics, 
and scaling this difference by the closing price five days before the earnings announcement 
date, day t—5 (e.g., Christie 1987).? 

In order to examine the reaction of sophisticated versus less sophisticated investors to 
various earnings surprise metrics, we compute abnormal net order imbalance measures for 
the small-, medium-, and large-investor groups. We calculate small investors' abnormal net- 
buy volume (buy volume minus sell volume) for firm i on each day during the announce- 
ment period (day —1, day 0, or day +1) as the small investors’ day t net-buy volume for 
firm i minus small investors’ average daily non-announcement period net-buy volume 
for firm i, scaled by the average daily non-announcement period total trading volume for 
firm i. We call this measure as SML. NETBUY. Again, all trades of $7,000 or less are 
classified as small trades. The non-announcement period is a two-week period ending ex- 
actly one month before the earnings announcement date. Thus, SML NETBUY is an ab- 
norma] measure of net-buying activity of small investors around earnings announcement 
dates. A positive value for this measure indicates above-normal buying activity by small 
investors during the event period. For example, when SML. NETBUY is regressed on 
FE prorormas à Significantly positive coefficient on FE prororma Would indicate that when the 
pro forma forecast error is positive (i.e., good news based on pro forma earnings), small 
investors' net-buying activity increases, and when the pro forma forecast error is negative 
(i.e., bad news based on pro forma earnings), small investors’ net-buying activity decreases. 
In other words, a positive and significant coefficient on FEpporory, Would suggest that 
small investors trade in the direction of the pro forma earnings surprise. We compute 
MED .NETBUY exactly the same way but based on medium-sized trades between $7,000 
and $50,000. Likewise, we compute LRG_NETBUY based on trades above $50,000. Our 


14 Analysts’ forecasts are more comprehensive and precise than random-walk forecasts because security analysts 
have incentives to quickly impound value-relevant predisclosure information in their earnings forecasts (e.g., 
Mikhail et al. 1999). Brown et al. (1987) argue that analysts forecasts are more accurate and less noisy than 
random-walk forecasts because analysts’ forecasts have a contemporaneous advantage (i.e., incorporate a variety 
of other information than just the past earnings stream) as well as a timing advantage (i.e., they take into account 
more recent information), 

15 The mean forecast is calculated for each firm using all forecasts from the unadjusted 1/B/E/S Detail file made 
within 90 days prior to the quarterly earnings announcement date. The 90-day restriction ensures that forecasts 
are current. We also repeat all analyses using the median forecast with no change in results. Further, we repeat 
our analyses using forecasts made within 45 or 60 days prior to the earnings announcement date. Shorter pre- 
announcement windows of 60 or 45 days ensure that forecasts are more current, but we lose observations as 
we reduce the length of the window (especially when we go to the 45-day window). The main tenor of the 
results, however, is unchanged when we use the shorter pre-announcement windows. 
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main analyses regress small, medium, and large abnormal net-buy volume measures sepa- 
rately on FEGaap-or» FEprorormay and FE} 5;2/5-'° 

We rely on the algorithm developed by Lee and Ready (1991) to classify transactions 
as buys or sells. This algorithm uses a “tick” test to infer trade direction from intraday 
trades and quotes data obtained from the TAQ database and has been used widely in the 
empirical market microstructure literature." A more recent paper by Ellis et al. (2000) 
suggests some modifications of the original Lee-Ready algorithm to improve its specifica- 
tion. We repeat our analyses (not tabulated) using the Ellis et al. (2000) procedure to classify 
trades as buys and sells, but find no qualitative difference in results. 

Prior research suggests that small and large firms have different investor clienteles. 
Specifically, prior studies suggest that individual traders are likely to account for a greater 
proportion of the trading activity of smaller firms, while institutional traders are likely to 
account for a greater proportion of the trading activity of larger firms (e.g., Bhushan 1989; 
El-Gazzar 1998; Lee and Radhakrishna 2000). Consequently, when we regress small, me- 
dium, and large investors’ abnormal net-buy volume measures on forecast errors based on 
pro forma earnings, GAAP operating earnings, or I/B/E/S actual earnings, we control for 
firm size in order to ensure that the results are not merely attributable to differences in firm 
size. We use the log of total assets (in millions) at the end of the previous quarter as our 
control for firm size (S/ZE).'* Finally, our abnormal net-buy measures control for small, 
medium, and large investors’ firm-specific average level of liquidity trading, but they do 
not control for investors’ trading responses associated with market-wide or macroeconomic 
factors. Therefore, we follow prior research (e.g., Bamber et al. 1997) by including a control 
for the influence of macroeconomic factors on investor net-buy responses in our regression 
models, the percentage of all NYSE/AMEX/Nasdag firms’ outstanding shares traded, 
MKTVOL, on each day in the announcement window. 


AP V. RESULTS 
Sample Characteristics 
Evolution and Trends in Pro forma Reporting 

Figure 2 illustrates trends in pro forma reporting practice during our sample period. 
The first chart indicates that pro forma reporting, in general, increased over time from 1998 
until the middle of 2001 and has declined since that time. It is interesting to note that pro 
forma reporting. peaked just prior to the major accounting scandals of 2001 and dropped 
dramatically in the third quarter of 2002— soon after the SOX, which requires explicit 
reconciliation between pro forma and GAAP earnings. The second chart presents trends for 
adjusted-GA AP earnings numbers for which managers use the “pro forma" label, while 
the third chart shows trends when managers use various other nomenclatures described in 
the Wallace (2002) monograph. For ease of exposition, we group these labels under the 


16 We also repeat our analyses using unsigned abnormal trading volume instead of signed net-buy volume. These 
analyses are less reliable because the use of unsigned trading volume metrics requires that we take the absolute 
value of the forecast error variables. Thus, trading volume analysis ignores valuable information (for example, 
such analysis does not make any qualitative distinction between “good news" or positive forecast error and 
"bad news" or negative forecast error) and introduces noise in the results. Nevertheless, while the unsigned 
trading volume results are weaker, the main tenor of the results remains unchanged. 

The Lee-Ready algorithm ignores the current quote if it is less than 5 seconds old and compares the current 
trade price with the bid and ask of the previous quote (which is then assumed to be the current quote) to infer 
trade direction. Studies since then have used a 5-second lag, a 2-second lag, or no lag to define the current 
quote. Our main analyses employ the 5-second lag to define the current quote as in Lee and Ready (1991), but 
we repeated all our analyses using the 2-second lag, or no lag with no qualitative change in the results. 

We repeat our analyses using market value of common equity five days prior to the earnings announcement date 
and net sales from the previous quarter as alternative measures of firm size. The results are qualitatively similar. 


18 


The Accounting Review, May 2007 


Who Trades on Pro Forma Earnings Information? 593 





FIGURE 2 
The Percentage of Firms on both Compustat and I/B/E/S Reporting 
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“other” nomenclature classification. While the use of the “pro forma” nomenclature 
dropped sharply after the passage of SOX, it appears to have recovered somewhat during 
2003. Interestingly, the use of other nomenclatures dropped as well, but has not recovered 
to the extent that the pro forma nomenclature has recovered by the end of 2003. 

We next investigate the types of firms that report adjusted-GAAP figures more fre- 
quently than others. Figure 3 illustrates the frequency of adjusted-GAAP reporting by no- 
menclature across industry classifications compared to the frequency distributions of the 
Compustat and I/B/E/S populations. The results suggest that companies that voluntarily 
disclose pro forma earnings are clustered in a few industries (i.e., they are not simply a 
random draw from the entire population of publicly traded firms). Figure 3 indicates that 
firms issuing alternative profitability measures using the “pro forma” nomenclature are 
heavily concentrated in certain manufacturing (SIC codes 3000-3999) and business service 
industries (SIC codes 7000-7999), while those using other nomenclatures are highly con- 
centrated in financial service industries (SIC codes 6000-6999). Figure 3 depicts that these 
industry concentrations vary significantly from both the Compustat and I/B/E/S popula- 
tions, whose distributions are similar to one another. 

We next examine the frequency with which individual companies report adjusted- 
GAAP earnings figures during our six-year sample period and report the results in Figure 
4. The figure reveals that firms announce adjusted-GA AP earnings numbers both infre- 
quently and sporadically. Consistent with BBCL, Figure 4 indicates that 84 percent of our 


FIGURE 3 
Industry Classification of Adjusted-GAAP Firms Relative to the Compustat 
and I/B/E/S Populations 
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FIGURE 4 
Frequency of Adjusted-GAAP Reporting during the Sample Period 
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sample firms [(1,105 + 479 + 262) + 2,209] report a pro forma (adjusted-GA AP) earnings 
number three times or less during our entire 24-quarter sample period. This suggests a 
second level of self-selection. Not only is it a small subset of firms concentrated in particular 
industries that voluntarily reports adjusted- GAAP earnings, but these firms choose when to 
report these alternative profitability figures. Overall, our descriptive evidence suggests that 
research that employs I/B/E/S actual earnings figures (e.g., Bradshaw and Sloan 2002), or 
standard Compustat data items (e.g., Brown and Sivakumar 2003)— based on all or part of 
the I/B/E/S-Compustat population—as a proxy for manager-disclosed pro forma earnings, 
may not adequately capture the characteristics of the relatively small subset of firms whose 
managers voluntarily elect to report these numbers in select quarterly earnings press 
releases. 920 


° While Bradshaw and Sloan (2002) use essentially the entire I/B/E/S-Compustat population, Brown and 
Sivakumar (2003) screen out observations where the I/B/E/S actual EPS number is equal to a Compustat 
operating EPS number. 

20 [t is likely that our comprehensive search string does not capture all voluntarily disclosed adjusted-GA AP 
earnings figures. However, given Wallace's (2002) detailed categorization of common adjusted-GAAP nomen- 
clatures, it is likely that our expanded search string identifies the majority of these reports. We still find that 
only 11 percent of the Compustat-I/B/E/S population reports these figures at the’ peak of adjusted-GAAP 
reporting. Therefore, we feel that the use of commercial database populations to proxy for management-issued 
adjusted-GAAP figures can largely obscure the unique characteristics of this select group of firms that voluntarily 
discloses pro forma earnings figures. 
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Descriptive Statistics 

Table 1 provides descriptive statistics. Specifically, Panel A presents information about 
various firm characteristics, while Panel B provides descriptive statistics regarding the na- 
ture of announcement period market reactions. The median total assets of our sample firms 
is $621 million, while the mean is $6.2 billion—which is higher than the 75th percentile 





TABLE 1 
Comparison of Our Earnings Metrics to the Gu and Chen (2004) Framework 
25th 75th 

Variable* Percentile Mean Median Percentile 
Panel A: Firm Characteristics, Earnings Metrics, and Forecast Errors 

SIZE 185.034 6,172.211 620.780 2,458.769 
PRICE 8.680 25.088 : 17.562 31.500 
EPSGAP-OP —0.121 0.059 0.090 0.330 
EPS, Big/S —0.030 0.187 0.130 0.350 
EPS proroci —0.010 0.223 0.150 0.390 
FE ABB 0.000 —(0.009 0.000 0.000 
PE ppp ror 0.000 0.114 0.001 0.003 


Panel B: Order Imbalance Variables 


SML_NETBUY_, —0.017 0.010 0.000 0.024 
SML. NETBUY, —0.016 0.010 0.001 0.028 
SML_NETBUY,, —0.013 0.019 0.003 0.025 
MED_NETBUY_, —0.045 0.011 0.003 0.057 
MED. NETBUY, —0.048 0.019 0.009 0.074 
MED. NETBUY,, —0.037 0.013 0.006 0.054 
LRG_NETBUY_, —0.111 —0.011 0.005 0.140 
LRG_NETBUY, —0.130 —0.024 0.006 0.183 
LRG_NETBUY,,, —0.097 —0.021 0.005 0.123 


* Statistics for all variables are based on 5,736 observations. 
SIZE = total assets in $ millions at the end of the previous quarter; 
PRICE = stock price five days before the pro forma earnings announcement date; 
EPSgasp-op = Compustat diluted operating earnings per share; 
EPSprororma = Managers’ adjusted-GA AP earnings per share from the press release; 
EPS, g, g | Í| = 1/B/E/S actual earnings per share; 
FE Gaap-op = forecast error calculated as Compustat diluted operating EPS minus the I/B/E/S mean 
forecast, scaled by price on day t—5; 
FEprororma = forecast error calculated as managers’ adjusted-GAAP EPS minus the I/B/E/S mean 
forecast, scaled by price on day t—5; 
FE,,p,g,s > forecast error calculated as I/B/E/S actual EPS minus the I/B/E/S mean forecast, scaled by 
price on day 1—5; 

SML. NETBUY = abnormal net-buy volume (buy-volume less sell-volume) of small investors (all trades less 
than or equal to $7,000) on day t relative to the earnings announcement date scaled by non- 
announcement period total volume; 

MED. NETBUY = abnormal net-buy volume (buy-volume less sell-volume) of medium-sized investors (all trades 
greater than $7,000 and less than or equal to $50,000) on day £ relative to earnings 
announcement date scaled by non-announcement period total volume; and 

LRG..NETBUY = abnormal net-buy volume (buy-volume less sell-volume) of large investors (all trades greater 
$50,000) on day t relative to the earnings announcement date scaled by non-announcement 
period total volume. 
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($2.5 billion). This suggests that while some extremely large firms voluntarily disclose 
adjusted-GAAP earnings numbers in their quarterly press releases, most pro forma firms 
are relatively small. The stock price distribution is also slightly positively skewed with a 
mean of $25.09 and a median of $17.56 per share. Panel À also presents descriptive sta- 
tistics for the three earnings metrics. As mentioned earlier, our measure of GAAP diluted 
operating earnings per share, EPS,,,,, op, excludes both below-the-line items and special 
items. The mean of EPS.,.,p op is $0.06, suggesting that the average operating earnings for 
our sample firms is positive.?! The mean I/B/E/S actual earnings per share, EPS,, 5, gs, is 
$0.19. The fact that EP5,,,,,,, is higher than EPS,,,, o» suggests that analysts may exclude 
some recurring expenses, since the vast majority of one-time items (below-the-line and 
special items) are already excluded from our measure of GAAP operating earnings. Finally, 
the mean EPSprororma iS $0.22 suggesting that managers often exclude more nonrecurring 
expenses than do analysts.22 Panel A also includes descriptive statistics for the three forecast 
error variables used in our analyses.? The mean FE ¢,,pop, $—0.01, suggests that, on 
average, the GAAP operating income figure (which generally excludes all transitory items) 
falls just short of meeting analysts' forecasts. Consistent with the notion that analysts some- 
times exclude recurring expenses (i.e., more than just below-the-line and special items) 
from their forecasts, the mean FE;,,g;g/s is positive, $0.03. Finally, the results suggest 
that managers are more aggressive in excluding expenses than analysts since the mean 
FEprororma 90.11, is even more positive and significantly greater than the mean forecast 
errors based on both GAAP operating EPS and I/B/E/S actual EPS. Interestingly, the 
Pearson correlations among the three forecast error measures are all significant, although 
none of the pair-wise correlations exceeds 30 percent.” This suggests that earnings surprise 
measures based on GAAP operating earnings, manager-disclosed pro forma earnings, and 
I/B/E/S actual EPS capture unique, non-overlapping information sets. 

.. Panel B of Table 1 presents descriptive statistics for our abnormal net-buy measures. 
These variables represent the abnormal net-buy volume (buy volume less sell volume) for 
different trade-size groups. We observe above-normal net-buying activity by small and 
medium investors, while somewhat below-normal net-buying activity by large investors 
during the announcement period. We also find that small and medium abnormal net-buy 
measures are right-skewed as the means are greater than the medians, while the large 
abnormal net-buy measure is left-skewed. 


Who Trades on Pro Forma Information? 


Our first research question investigates who trades on pro forma information— 
sophisticated investors (e.g., institutions), less sophisticated individual investors, or both. 


?! Our sample firms' average bottom-line GAAP EPS is $—0.04. Thus, firms that voluntary announce pro forma 
(adjusted-GA AP) earnings are, on average, unprofitable. 

2 We compare all three earnings metrics using both parametric t-tests and nonparametric, Wilcoxon rank-sum tests. 
We find that central tendencies (mean and median) of EPS,,, op, EPS,,5,;;5 and EPSproronusa are highly 
statistically different from each other. This illustrates that although the three earnings metrics have some com- 
monality in terms of exclusions, there are also significant differences among them. This further bolsters our 
motivation for using all three earnings metrics in our examination of sophisticated versus less sophisticated 
investor reactions around pro forma announcement dates because each earnings metric may have a significant 
incremental contribution over the other two. 

2 In the spirit of conciseness, we only tabulate results based on forecast error variables that use the mean analyst 
forecast as the earnings expectation. Results based on the seasonal random-walk earnings expectation are slightly 
weaker since the seasonal random-walk is a much more noisy expectation than analysts’ consensus forecast. 
However, the results are qualitatively similar and the study’s main inferences remain unchanged. 

24 We obtain the following Pearson correlation coefficients among the three forecast error measures: p(FEg«ap op, 
FE tj: 515) = 0.30, p(FEcsar-om FEprororua) = 9-29, pFEpgoronuas FE 12/615) 7 0.26. 
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Our second research question examines the extent to which the net-buying activities of 
more and less sophisticated investors are associated with the pro forma forecast error vis- 
à-vis forecast errors based on GAAP operating EPS and I/B/E/S actual EPS. As previously 
mentioned, we investigate three trade-size categories: small, medium, and large. We expect 
that the small trade category will primarily capture the activities of less sophisticated and 
less informed individual investors, while the medium and large trade categories will pri- 
marily capture sophisticated institutional trading. We first examine less sophisticated inves- 
tors’ trading activities around pro forma earnings announcement dates by estimating the 
following four regression models: 


SML_NETBUY,, = o, + 0,FEcaap-op: + 945IZE, + asMKTVOL, + € (1) 
SML, NETBUY,, = x, + a,FEprorormai + 94SIZE, + osMKTVOL, + € (2) 
SML, NETBUY,, = o, + o4FEj; gis; + SIZE; + asMKTVOL, + € (3) 
SML NETBUY,, = oy + a, FE ap opi + 2FEprororma: + %%FEnayeisi (4) 


+ o4SIZE, + a,MKTVOL, + € 
where: 


SML. .NETBUY,, = small investors’ day t abnormal net-buy volume; 
FEcaap-op; = firm Ps signed GAAP operating earnings forecast error; 
FE porormai = firm i's signed pro forma forecast error; 
FE, ggg = firm Ps signed 1/B/E/S forecast error; 
SIZE, = the log of firm Ps total assets at the end of the previous quarter; 
MKTVOL, = market-wide trading volume on day t. 


The first three models examine the extent to which each of the three earnings surprise 
metrics separately explains less sophisticated investors' abnormal net-buying activities dur- 
ing the three days in the announcement period (day —1, day 0 and day +1). A positive 
(negative) value for SML_NETBUY indicates above-normal (below-normal) net-buying ac- 
tivities by less sophisticated investors during the event period. The forecast errors in these 
analyses are also directional (signed). For example, a positive FEprororma indicates good 
news based on pro forma earnings (i.e., the actual pro forma figure disclosed by managers 
is greater than the earnings expectation). Consequently, a significantly positive coefficient 
on FE prororma in Model 2, a, would indicate that a higher (lower) pro forma forecast error 
results in higher (lower) abnormal net-buying activities by small investors. In other words, 
a positive o, indicates that less sophisticated investors are trading (net buying or selling) 
in the direction of the pro forma earnings surprise. Thus, the regression coefficients on the 
forecast errors in these models are interpreted in the same way one would interpret an 
earnings response coefficient (ERC) in a return-earnings regression (ie., a positive ERC 
indicates that price moves in the same direction as the earnings surprise). Finally, Model 4 
regresses SML. NEIBUY simultaneously on all three forecast errors. Thus, Model 4 esti- 
mates the incremental explanatory power of each earnings forecast error, after controlling 
for the other two forecast errors. Since prior research suggests that smaller and larger 
firms have different investor clienteles (e.g., Bhushan 1989; El-Gazzar 1998; Lee and 
Radhakrishna 2000), we include SIZE to ensure that our results are not attributable to 


The Accounting Review, May 2007 


Who Trades on Pro Forma Earnings Information? 599 


differences in firm size. Finally, MKTVOL controls for the influence of market-wide mac- 
roeconomic factors on investor trading responses.2526 

Table 2 reports the results of estimating Models 1 through 4. Model 1 results indicate 
that the coefficient on the GAAP operating earnings forecast error, FE, , p» op (0), is never 
significant on any day in the event window, suggesting that less sophisticated investors do 
not trade on GAAP operating earnings information. Model 2 results indicate that the co- 
efficient on, FEpeororma (05), is positive and highly significant (two-tailed p-value < 0.001) 
on day +1 of the announcement window, suggesting that less sophisticated investors gen- 
erally trade in the same direction as the pro forma forecast error (i.e., buy on pro forma 
good news and sell on pro forma bad news) the day after the earnings announcement. The 
coefficient on FEprorormas 05, 1$ not significant on day 0, but it is marginally significant 
and negative on day —1. This result is consistent with the notion that some less sophisticated 
investors anticipate the pro forma earnings news and trade in the direction opposite the pro 
forma forecast error the day before the announcement. However, since the coefficient is 
only marginally significant (p-value — 0.09), we are reluctant to draw conclusive inferences 
regarding this result. The results for Model 3 indicate that the coefficient on FE,, 5L, s, Q3, 
is significantly positive on day 0 and day +1, suggesting that less sophisticated investors 
trade on information in I/B/E/S actual earnings on the day of and the day after the an- 
nouncement. Overall, the results for Models 1 through 3 indicate that less sophisticated 
investors trade based on (1) information in pro forma earnings on day +1, and (2) infor- 
mation in I/B/E/S actual EPS figures on days 0 and +1, but do not trade on the GAAP 
operating earnings.?’~* 

Model 4 includes all three forecast errors simultaneously to allow us to examine the 
incremental significance of each in explaining less sophisticated investors' abnormal net- 
buy volume after controlling for the information in the other two earnings surprise variables. 
The results indicate that on day —1, the coefficient on FEprororma (c) is marginally sig- 
nificantly negative, while the coefficients on FE,,,p op (a,) and FE,,5,£,, (o4) are insignif- 
icant. However, the F-tests indicate that the coefficient on FEprororma 1s not significantly 
different from the (insignificant) coefficients on the other two forecast errors. The earnings 
announcement date (day 0) results displayed for Model 4 indicate that the coefficient on 
FEGaap.op (84) 18 insignificant and the coefficient on FEppororma (œ) is marginally nega- 
tively significant. Again, the F-test suggests that a, and a, are not significantly different 
from each other. The coefficient on FE,,,,£,, (a4), on the other hand, is significantly positive 


?5 We winsorize all variables used in the regression analyses at the 1st and 99th percentiles to reduce the influence 
of extreme observations. 

26 To mitigate the effects of skewness in the data, we log-transform small, medium, and large abnormal net-buy 
measures, the forecast error variables, and the firm size measure in the regression models. To avoid taking the 
logarithm of negative or zero numbers, we add a positive constant whenever necessary (e.g., Ajinkya and Jain 
1989; Richardson et al. 1986). We also repeat our main analyses using rank-transformed data and obtain qual- 
itatively similar results. Finally we find that, despite skewness in the data, our inferences are unchanged when 
we use completely untransformed variables in our analyses. This suggests that our inferences are quite robust 
and not sensitive to any particular transformation. 

2? We note that the coefficient on SIZE is negative and significant on day +1 in all four models, suggesting that 
less sophisticated investors are more likely to buy stocks of smaller firms. The coefficient on MKTVOL is also 
positive and significant on day +1 for models 1 and 3, suggesting that market-wide factors influence less 
sophisticated investors' trading. 

73 Additional (untabulated) analyses suggest that the significant association between less sophisticated investors' 
abnormal net-buy volume and the pro forma earnings surprise for day +1 relative to the earnings announcement 
holds: (1) for all subperiods during 1998 to 2003, (2) for all nomenclatures used by managers to describe their 
pro forma earnings figures, and (3) whether the pro forma earnings figure or the GAAP number is emphasized 
(placed first) in the press release. Thus, our main inference that less sophisticated investors rely on information 
in pro forma earnings is quite robust. 
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and also significantly greater than the coefficients on FE,» o» and FEprororma- This evi- 
dence suggests that the I/B/E/S forecast error has significant incremental explanatory 
power for small-investor abnormal net-buy volume over the other two forecast errors on 
the day of the announcement. On day +1, both the coefficients on FEprororma (@) and 
FE,/3//s (@s) are significantly positive, suggesting that each has significant incremental 
explanatory power relative to the other on the day after the announcement (F-statistics 
indicate that each coefficient is statistically significantly different from the other). The 
coefficient on FE. p» op (a,) is significantly negative and the F-tests indicate that both a, 
and a, are significantly greater than o ,.7??05! 

In summary, the results for Models 1 through 4 paint a consistent picture. We find that 
GAAP operating earnings is not a significant explanator of less sophisticated investors’ 
abnormal net-buying activity during the announcement period. On the other hand, not only 
is the pro forma forecast error a significant explanator of less sophisticated investors' ab- 
normal net-buying activities on day +1, but also it has significant incremental explanatory 
power relative to the forecast errors based on I/B/E/S and GAAP operating earnings on 
day +1. Finally, the forecast error based on I/B/E/S actual earnings is significantly incre- 
mentally associated with less sophisticated investors' abnormal net-buy volume on days 0 
and +1.°? 

Table 3 reports the results of estimating Models 1 through 4 after replacing SML.. 
NETBUY with MED. NETBUY as the dependent variable. MED. NETBUY is designed to 
capture the abnormal net-buying activities of sophisticated investors. Investors who submit 
medium-sized orders may include wealthy individuals or institutions intending to disguise 
their private information by breaking large orders into smaller trades (e.g., Cornell and Sir 
1992; Meulbroek 1992; Barclay and Warner 1993). The results from estimating Models 1 
and 2 in Table 3 indicate that neither the operating GAAP forecast error nor the pro forma 


?? One interpretation is that the GAAP operating earnings surprise has no incremental explanatory power after 
controlling for pro forma and 1/B/E/S earnings surprises. The fact that the coefficient on the GAAP operating 
earnings forecast error is negative could be a mechanical result. For example, it is possible that additional 
exclusions of nonrecurring expenses can convert an operating earnings loss into a pro forma or I/B/E/S profit. 
Thus, if less sophisticated investors generally buy based on good pro forma or I/B/E/S news (i.e., additional 
exclusions of nonrecurring expenses that convert the GAAP operating loss to a profit), their trades will also 
appear to be systematically opposite in direction from the GAAP operating earnings forecast error. Therefore, 
it is conceivable that the negative coefficient on FEgssp op 1s likely a mechanical result driven by the abnormal 
net-buying activities of less sophisticated investors spurred by good news based on FEprororna and FE); giess 
on day +1. 

% Since prior research finds that trading volume is significantly positively associated with the absolute price change 
(e.g., Karpoff 1987), we control for firm-specific abnormal returns in regression models 1 through 4 as an 
additional robustness check. This additional control ensures that our results are not attributable to the actions 
of investors who simply trade following large price changes. Consequently, we repeat our Table 2 analyses after 
including the daily size-adjusted abnormal return as an additional control variable. The abnormal return variable 
is never significant on days —1 and 0 and is always highly significantly positive on day +1, suggesting that 
less sophisticated investors do react significantly to large price changes. Nevertheless, our inferences are un- 
changed even after including this additional control, providing evidence that our results are not attributable to 
less sophisticated investors' response to large price movements. 

>! Collinearity diagnostics indicate that all condition indices are well within acceptable levels for all regression 
models (Belsley et al. 1980). 

? Interestingly, when we estimate Models 1 through 4 using the seasonal random-walk forecast as the earnings 
expectation, we no longer find that the earnings surprise based on I/B/E/S actual EPS is significantly correlated 
with SML NETBUY separately (Model 3) or together with the other earnings surprise variables (Model 4). In 
sharp contrast, even when we use the random-walk earnings expectation, the pro forma forecast error is still 
highly significantly positively associated with SML..NETBUY separately (Model 2) as well as jointly with the 
other forecast errors (Model 4). Therefore, the result that less sophisticated investors trade based on information 
in pro forma earnings is likely more robust than the result that these investors trade based on I/B/E/S actual 
earnings. 
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forecast error are significantly associated with MED_NETBUY on any day in our announce- 
ment window. Model 3 indicates that the I/B/E/S forecast error is significantly positively 
associated with MED. NETBUY on day +1. When we include all three forecast errors in 
Model 4, we find similar results. The forecast errors based on GAAP operating income and 
pro forma earnings are not significant on any day in the event window, while the 
I/B/E/S forecast error is highly significant and positive on day +1. The F-tests indicate 
that the coefficient on the I/B/E/S forecast error is significantly greater than the coefficients 
on the other two forecast errors on day +1. Thus, medium-sized trades that likely capture 
sophisticated investors' stealth trading activities are associated with the I/B/E/S forecast 
error and not with the pro forma forecast error. This implies that, unlike the case of less 
sophisticated individual investors, sophisticated institutional investors base their trading de- 
cisions on information in I/B/E/S street earnings and not on information in managers’ pro 
forma income figures. 

Finally, we estimate Models 1 through 4 using LRG. NETBUY as the dependent vari- 
able. Table 4 reports these regression results for large orders. This table shows that none 
of the coefficients on any of the forecast errors is significant on any of the trading days in 
the announcement window. This suggests that sophisticated investors do not submit large 
orders based on the information in any of the earnings surprise variables during the three- 
day earnings announcement window. Table 1 shows that the LRG .NETBUY values are 
either negative or very close to zero. One of the implications of the combined results from 
Tables 1, 3, and 4 is that sophisticated investors generally avoid information-induced trading 
around pro forma announcement dates (1.e., their abnormal net-buying activities are either 
negative or zero). However, when they do trade, they likely engage in stealth trading by 
breaking their large orders into medium-sized trades and generally trade on information 
contained in the I/B/E/S earnings surprise. 

Results from Tables 2 through 4 can be summarized as follows. First, less sophisticated 
investors trade on information in pro forma earnings and on information in I/B/E/S actual 
earnings. Second, earnings surprise variables (forecast errors) based on both pro forma and 
I/B/E/S street earnings have incremental explanatory power relative to the other for ex- 
plaining less sophisticated investors' net-buying activities. Third, less sophisticated investors 
in pro forma firms do not trade on information in unexpected GAAP operating earnings. 
Finally, sophisticated investors either avoid trading around pro forma earnings announce- 
ments, or they trade based on information in I/B/E/S actual earnings using medium-sized 
trades, but do not trade at all based on manager-disclosed pro forma earnings information. 
Since this body of evidence suggests that less sophisticated investors trade on pro forma 
earnings information, while sophisticated investors do not, if some pro forma disclosures 
are indeed misleading, less sophisticated, individual investors are most at risk of being 
misled.?? 


33 One might argue that even though less sophisticated investors trade on pro forma information, while sophisticated 
investors do not, if the sophisticated professional investors almost always set the price, small investors may be 
“price takers" and thus be “price protected." Therefore, as an aside, we investigate the extent to which small, 
medium, and large abnormal net-buying activities are associated with announcement-period price movements. 
We regress size-adjusted abnormal returns, cumulated over the three-day announcement period window (CAR), 
on abnormal small, medium, and large net-buy measures (SML_NETBUY, MED_NETBUY, LRG_NETBUY) also 
cumulated over the three-day announcement window. We find that when CAR is regressed separately on each 
of the abnormal net-buy variables, each is significantly positively associated with CAR suggesting that the trading 
activities of all three investor groups are associated with announcement period price movements. However, 
Vuong's (1989) likelihood ratio tests reveal that the adjusted R? for the model where SML_NETBUY is the 
dependent variable is significantly higher than the adjusted R? values for the models where MED..NETBUY 

(continued on page 608) 
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Sensitivity Analyses 
Matched-Sample Tests 

In order to further investigate the seemingly “lukewarm” trading responses of sophis- 
ticated investors around earnings announcements containing management-issued adjusted- 
GAAP figures, we investigate a matched sample of earnings announcements of firms that 
do not voluntarily disclose an alternative profitability figure in their quarterly earnings press 
releases. We collect a match for each firm-quarter observation in our sample by selecting : 
a non-pro-forma “matched” firm for each of our pro forma firms based on firm size and 
industry.“ We investigate small-, medium-, and large-investor abnormal net-buying activi- 
ties around these (non-pro-forma) matched-sample earnings announcements. 

The untabulated results indicate that the forecast error based on GAAP operating earn- 
ings is significantly positively associated with MED. NETBUY, but only on the day of the 
earnings announcement. More importantly, the results also reveal that the I/B/E/S forecast 
error is significantly positively associated with both MED NETBUY as well as LRG_NET- 
BUY on all three days in the announcement window. These results suggest that sophisticated 
investors generally trade significantly around earnings announcements. Recall that MED_ 
NETBUY is never associated with GAAP operating earnings surprise in our sample of 
adjusted-GA AP earnings announcements, and it is only associated with the I/B/E/S earn- 
ings surprise on day +1 relative to the announcement, while LRG. NETBUY is never as- 
sociated with GAAP operating earnings or I/B/E/S actual earnings surprise. Thus, the 
lukewarm trading reaction of sophisticated investors we observe around pro forma earnings 
announcements is not attributable to the lack of power in our sophisticated investor proxies. 
Rather it appears that when firms announce adjusted-GA AP earnings numbers, sophisticated 
investors either refrain from actively trading during the announcement period, or trade 
cautiously later in the announcement window primarily using medium-sized trades. 

Finally, the matched-sample results indicate that SML NETBUY is significantly asso- 
ciated with forecast errors based on both GAAP operating income and I/B/E/S street 
earnings on the day of the earnings announcement. However, neither earnings surprise 
variable 1s incrementally informative relative to the other in explaining less sophisticated 
investors' net-buying activities. Interestingly, we never find any evidence in our pro forma 
sample that less sophisticated investors trade on information in GAAP operating earnings, 


Footnote 33, continued 
or LRG_NETBUY are the dependent variable. Moreover, when we regress CAR simultaneously on all three 
aggregated abnormal net-buy measures, the coefficient on SML .NETBUY is significantly higher (based on F- 
tests) than the coefficients on the other two abnormal net-buy measures, although all three coefficients are 
statistically significant. These results suggest that small investors may have a role in setting prices (which is not 
surprising given our evidence that sophisticated investors do not engage in particularly heavy trading around 
pro forma announcements), and as a result may not always be “price protected.” 

** For each of our pro forma firms, we first select all firms in the same Compustat size-decile (based on both 
market value of common equity and total assets) that are not part of our sample of pro forma announcers. From 
this pool, we then sequentially match on four-digit, three-digit, and two-digit SIC codes. If we obtain multiple 
matches based on this process within four-, three-, or two-digit SIC codes for a given pro forma firm, we 
randomly select one of the available matches. In all instances, we use the match from the most specific industry 
code with available data for our regression analyses. Given that our comprehensive search string likely picks up 
the majority of adjusted-GA AP announcements during our sample period, our matched-firms, by and large, did 
not announce adjusted-GA AP earnings figures along with their audited GAAP earnings numbers in their earnings 
press releases. However, to the extent that our search string could miss actual adjusted-GA AP earnings numbers 
in matched-sample press releases, it would work against our finding differences in market reactions between 
our pro forma sample and matched-sample firms. 
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implying that when presented with both pro forma and GAAP operating figures, less so- 
phisticated investors focus on manager-adjusted pro forma information.35 


An Alternative Specification to Assess the Sensitivity of the Results to the 
Errors-in-Variables Problem 

Prior research discusses the potential ramifications of the classic errors-in-variables 
problem associated with using the mean analyst forecast as the expectation in calculating 
forecast errors for different earnings metrics (e.g., Bradshaw 2003; BBCL; Berger 2005). 
Since forecast tracking services, such as I/B/E/S, attempt to exclude the same items from 
the reported “street” earnings number that analysts exclude from their forecasts, the 
"street" forecast error will generally have less measurement error than forecast errors that 
match GAAP operating earnings or manager-adjusted pro forma earnings with analysts’ 
expectation. In order to ensure that our results are not attributable to measurement error, 
we first use a random-walk earnings expectation based on GAAP operating earnings (as 
previously explained), and find qualitatively similar, though weaker results. Since the 
random-walk earnings expectation is a relatively outdated and inaccurate proxy for the 
market’s expectation, the resulting earnings surprise measures are likely quite noisy (al- 
though the GAAP operating earnings forecast error based on this expectation is unbiased) 
and may reduce the power of the statistical tests. Therefore, we revisit the measurement 
error issue using a different approach. Gu and Chen (2004, Figure 1) provide a useful 
framework for understanding how standard GAAP earnings measures differ from the street 
earnings numbers published by forecast tracking services (such as I/B/E/S). We extend 
this framework to illustrate how our three earnings metrics differ from one another and to 
motivate alternative specifications of our regression models that are not sensitive to the 
errors-in-variables problem. 

We first briefly discuss the Gu and Chen (2004) (hereafter, GC) framework and then 
introduce our alternative model specifications. Figure 5 illustrates the main elements of the 
GC framework.* GC separate what they call “Core EPS” (which is essentially recurring 
income), from the transitory components of earnings (special items and below-the-line 
items). CORE COMMON in the first chart of Figure 5 represents recurring items that are 
included in both GAAP operating earnings as well as analysts’ definition of street earnings. 
Analysts generally exclude nonrecurring special items from their street earnings number. 
We label special items excluded by analysts as SPEC_ANALEXC. GC also entertain the 


35 We also perform alternative matched-sample analyses using a “within-sample” design in which we examine 
earnings announcements of our pro forma sample firms for quarters in which they do not disclose an adjusted- 
GAAP number (as defined by our comprehensive search string). We identify a “non-pro forma" quarter for 
each of our sample observations by systematically going back four quarters and then forward four quarters from 
the pro forma announcement date until we find a quarter where managers do not disclose an adjusted- GAAP 
number (i.e., the earnings announcement is not captured by our search strings). We then repeat our main analyses 
on this set of “non-pro forma” earnings announcements. We find that small investors trade on FEg,, p. o, on 
days 0 and +1 and on FE,,,,,.,, on all three days during the announcement period. Medium investors also trade 
on FEcaar.op OD day 0 and on FE,;g;g;s on all three days in the announcement window. However, we find no 
evidence that large investors trade on any of the forecast errors. Thus, sophisticated investors appear to use 
medium-sized trades in response to the GAAP operating earnings surprise on the day of the announcement and 
in response to the I/B/E/S actual earnings surprise throughout the announcement window. We note that when 
the same set of firms announce adjusted-GA AP earnings figures along with their standard GAAP earnings 
number, we find no evidence that either small or medium investors ever trade on GAAP operating earnings and 
medium investors only trade on I/B/E/S information on day +1. These analyses provide further support to the 
notion that sophisticated investors are skeptical about management-issued adjusted-GA AP profitability figures 
and trade more hesitantly when earnings announcements contain these disclosures. 

?6 We use slightly different labels that we feel are more descriptive of the various earnings components mentioned 
in the GC framework. 
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FIGURE 5 
Comparison of Our Earnings Metrics to the Gu and Chen (2004) Framework 
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possibility that analysts choose to include some one-time special items in their definition 
of street earnings (SPEC_ANALINC). However, it is plausible that analysts choose to 
exclude some recurring items from street earnings that are part of core EPS (CORE_ 
ANALEXC).*’ The brackets on the right side of the first chart of Figure 5 illustrate how 
different EPS measures are defined in the context of GC’s framework: (1) GC’s character- 
ization of street earnings, (2) GAAP EPS before extraordinary items, (3) GAAP EPS after 
extraordinary items, and (4) comprehensive income. 

Managers’ definition of adjusted-GA AP earnings is usually similar to analysts’ defini- 
tion of street earnings except that managers frequently exclude additional core or recurring 
items that analysts do not exclude. In fact, Table 1 shows that EPSprororma is Significantly 
greater than EPS; gs g/s implying that managers exclude expenses more aggressively than 
do analysts. Thus, the second chart of Figure 5 includes a separate adjustment category for 
additional manager exclusions of recurring items (CORE. MGREXO) beyond those made 
by analysts (CORE. ANALEXC).** The left side of the second chart illustrates the fact that 
analysts' street earnings can have several alternative definitions. Street EPS, illustrates a 
situation where analysts exclude all one-time items as well as at least one recurring item. 
Street EPS, represents a situation where analysts choose to include one or more special 
items (SPEC .ANALINC) and they exclude at least one recurring item (CORE. ANALEXC). 
Street EPS, includes one or more one-time items (SPEC. ANALINC), but does not exclude 
any recurring items. Finally, Street EPS, represents a situation where analysts exclude all 
one-time items and do not exclude any recurring items. 

The brackets on the right side of the second chart depict our three EPS metrics. Note 
.that our definition of GAAP operating EPS, EPS,, p. op, always excludes special items and 
"^below-the-line" items. Thus, EPS¢,,p op equals recurring EPS or GC’s “Core EPS” in 
this framework. GC focus on how analysts' treatment of special items affects investors' 
perceptions of these items. They find that special items that analysts choose to include in 
their street earnings number (SPEC. ANALINC) are perceived by investors to be more 
persistent than special items that analysts choose to exclude from street earnings (SPEC. . 
ANALEXC). While this result is interesting, both analysts and managers exclude one-time 
items the vast majority of the time. Thus, the applicability of. GC's results is limited to 
somewhat rare situations where analysts choose to include a one-time item. Consequently, 
we focus on the more general scenario where analysts (and managers) choose to exclude 
all one-time items. Therefore, although we acknowledge that some of our EPS, giers Ob- 
servations correspond to the Street EPS,, Street EPS,, or Street EPS, definitions, the vast 
majority of our EPS,,5;<;; observations map into Street EPS,. Finally, as mentioned earlier, 
managers generally exclude all one-time items (Extraordinary Items, SPEC_ANALEXC, and 


37 One noticeable difference between our characterization of the GC framework in Figure 5 and the original Gu 
and Chen (2004) Figure 1 is the placement of analysts’ “other exclusions” (which we call CORE. .ANALEXC). 
Gu and Chen (2004) place analysts' additional exclusions between excluded one-time special items (which we 
call SPEC. ANALEXC) and extraordinary items in their Figure 1. However, we emphasize that one-time items 
are classified as "special items" or “‘below-the-line” extraordinary items for the vast majority of our observa- 
tions. Thus, when analysts have “other exclusions,” these exclusions are generally components of recurring 
income. Thus, we position other analyst exclusions (CORE. ANALEXC) in the core EPS section of the income 
statement and place this variable at the top of the ''bar" in order to more easily isolate the components of 
different EPS measures. f 

?8 We find that analysts’ mean (median) exclusion of recurring items (CORE_ANALEXC), calculated as 
EPS,,p;pjs — EPSgaAp.op is $0.07 ($0.01) and that managers’ mean (median) incremental exclusion of recurring 
items (CORE_MGREXC), calculated as EPSprororma — EPS, pig; is $0.10 ($0.00). 
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SPEC_ANALINC) as well as additional recurring items beyond analysts’ recurring exclu- 
sions. Thus, EPSprororma Simply represents CORE_COMMON in the second chart of Fig- 
ure 5. 

The advantage of the GC framework is that it allows us to investigate the extent to 
which investors focus on managers’ incremental exclusions of recurring items (CORE... 
MGREXC) beyond those excluded by analysts. Recall that in this framework, 
CORE_MGREXC is simply the difference between EPSprororma and EPS, pigs. Specifi- 
cally, if a particular investor group trades on managers’ incremental adjustments, we would 
expect CORE_MGREXC to be significantly positively associated with that group’s abnormal 
trading response. Hence, we use an alternative specification of Model 3 that allows us to 
investigate the extent to which sophisticated vis-a-vis less sophisticated investors react to 
managers’ incremental adjustments: 


SML_NETBUY,, = o, + o4FE,,s,g;s; + #4CORE_MGREXC + a,SIZE, 
+ a MKTVOL, + € (5a) 


MED. NETBUY,, = Bo + G,FE,s; gis + B4CORE MGREXC + B,SIZE, 
+ B,MKTVOL, + € (5b) 


LRG. NETBUY;, = Yo + '*4FE;,s,g,s; + Ye CORE MGREXC + "SIZE, 
+ ygMKTVOL, + € (5c) 


where CORE. MGREXC = EPSprororma ig EPS, Biers 


We employ FE,;p;g;s in these regressions to control for the earnings surprise since the 
(unbiased) I/B/E/S forecast error is the most accurate measure of surprise or “new infor- 
mation” in earnings. Specifically, this specification avoids the errors-in-variables problem 
because it does not match GAAP operating earnings or managers’ pro forma earnings with 
analysts’ consensus expectation to calculate the forecast error. 

Thus, a,, B4, and y, capture the incremental contribution of managers’ additional ex- 
clusions of recurring items (beyond analysts’ core exclusions) in explaining small, medium 
and large investors’ abnormal net-buying activities, respectively. Since CORE. MGREXC 
equals EPSprororm, Minus EPS, g/g; it is positive when EPSprororys 1s greater than 
EPS, g | gg || Consequently, a positive and significant a, would indicate that managers’ in- 
cremental income-increasing exclusions of recurring items prompt small investors to inten- 
sify their abnormal net-buying activities, an indication that small investors trade based on 
managers’ pro forma adjustments. Likewise, medium (large) investors’ increased abnormal 
net-buying activities in response to managers' incremental income-increasing exclusions 
would result in a significantly positive B, (y,) coefficient. 

Table 5 reports the results of estimating these regressions. The first panel reports Model 
5a results and indicates that the coefficient on FE,,,,,,,, &3, is significantly positive on day 
0 while the coefficient on CORE. MGREXC, a,, is significantly negative. Thus, it appears 
that a subset of small investors decreases their abnormal net-buying activities on the day 
of the announcement when managers voluntarily disclose income-increasing adjusted- 
GAAP earnings figures. In contrast, a, is highly significantly positive on day +1 (as is a,). 
Thus, small investors appear to intensify their abnormal net-buying activities the day after 
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the earnings announcement in response to managers’ income-increasing exclusions of re- 
curring items, suggesting that managers’ adjusted-GAAP disclosures influence small inves- 
tors’ trading decisions. The second panel reports results for Model 5b (medium orders) and 
reveals that while the coefficient on FE,,5, cs, B4, is significant on day +1, the coefficient 
on CORE MGREXC, B,, is never statistically significant, suggesting that medium-sized 
investors do not buy incrementally more based on managers’ incremental exclusions. Fi- 
nally, the third panel repeats the same regressions for large orders (Model 5c) and shows 
that neither y, nor y, is ever significant, suggesting that large investors’ trading activities 
are not associated with the forecast error or manager's exclusions during the announcement 
period. 

Taken together, these analyses are highly consistent with our main results. We find that 
managers' income-increasing exclusions of recurring items beyond analysts' exclusions sig- 
nificantly increase abnormal net-buying activities of less sophisticated investors (i.e., the 
small trade-size group), but have no impact on the abnormal net-buying activities of so- 
phisticated investors (i.e., the medium and large trade-size groups). Since this specification 
circumvents the errors-in-variables problem, our main inference—that primarily less so- 
phisticated investors trade on information in pro forma earnings, while more sophisticated 
investors do not trade on pro forma earnings information—is robust to concerns about 
measurement error. 


VI. CONCLUSION 

Regulators and standard-setters have expressed concern that managers' pro forma dis- 
closures are incomplete, inaccurate, and misleading to investors. Recent experimental re- 
search suggests that more versus less sophisticated investors may respond differently to 
these nonstandard, adjusted-GA AP earnings measures disclosed by managers. Since less 
wealthy, individual investors lack the necessary sophistication to understand the accuracy 
and reliability of these disclosures, they are most at risk of being misled. Consequently, 
this study examines intraday transactions around 5,736 earnings announcements that ac- 
company pro forma disclosures between January 1998 and December 2003 to investigate 
which class of investors primarily trades on pro forma earnings information: sophisticated 
institutional investors, less wealthy and less sophisticated individual investors, or both. 

Our results suggest that the earnings surprise based on pro forma earnings is signifi- 
cantly positively associated with the abnormal net-buying activities of the less sophisticated, 
primarily individual class of investors on the day after the announcement. The results also 
indicate that the pro forma earnings surprise is significantly incrementally informative rel- 
ative to the earnings surprise measures based on GAAP operating earnings and I/B/E/S 
actual earnings in explaining less sophisticated investors’ announcement-period abnormal 
net-buying activities. We find that less sophisticated investors also trade based on the 
I/B/E/S earnings surprise, which is incrementally informative relative to the pro forma 
and GAAP earnings surprises. In sharp contrast, we find that sophisticated investors either 
avoid trading around pro forma earnings announcements, or they trade later in the an- 
nouncement period (only on day +1) based on information in I/B/E/S actual earnings, but 
they never trade based on manager-disclosed pro forma earnings information. In order to 
further investigate the seemingly “lukewarm” trading responses of sophisticated investors 
around earnings announcements containing management-issued pro forma figures, we in- 
vestigate a matched sample of earnings announcements of firms that do not voluntarily 
disclose pro forma numbers. This additional analysis suggests that the lukewarm trading 
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reaction of sophisticated Investors is not attributable to the lack of power in our sophisti- 

cated investor proxies because these investors appear to trade significantly around the earn- 

ings announcements of the matched sample. Thus, it appears that when firms announce 

adjusted-GAAP earnings numbers, sophisticated investors either refrain from actively trad- 

ing during the announcement period, or trade cautiously later in the announcement window. 

Overall, our results suggest that the market reaction to pro forma earnings information is” 
almost exclusively attributable to the less sophisticated investors. 

A caveat in our research design is that it is susceptible to measurement errors introduced 
by the errors-in-variables problem. This problem arises because forecast tracking services, 
such as I/B/E/S, attempt to exclude the same items from their “street” earnings number 
that analysts exclude from their forecasts. Thus, the I/B/E/S forecast error generally has 
less measurement error than forecast errors computed by subtracting the mean analysts' 
forecast from GAAP operating earnings or manager-adjusted pro forma earnings. In order 
to ensure that our. results are not attributable to measurement error, we extend the Gu and 
Chen (2004) framework to motivate an alternative specification that allows us to examine 
investors' reactions to managers' incremental earnings adjustments beyond those made by 
analysts after controlling for earnings surprise. We subtract analysts’ mean forecast from 
I/B/E/S actual EPS figure to measure earnings surprise. Since this earnings surprise mea- 
sure does not suffer from the measurement error introduced by mismatching different def- 
initions of earnings, this specification likely circumvents the errors-in-variables problem. 
Results of estimating this alternative specification indicate that less sophisticated investors' 
abnormal net-buying activities are significantly positively associated with the magnitude 
and direction of managers' incremental adjustments beyond analysts' adjustments even after 
appropriately controlling for earnings surprise. However, managers’ incremental adjust- 
ments have no impact on the abnormal net-buying activities of sophisticated investors. 
These results show that the study's main inference that primarily less sophisticated investors 
trade on information in pro forma earnings, while more sophisticated investors do not, is 
robust to concerns about measurement error. 

These results have relevance in the post-Enron and post-SOX regulatory and disclosure 
environment. Legislators and regulators are increasingly concerned regarding the prolifer- 
ation of pro forma earnings figures published by managers, and early evidence suggests 
that these disclosures may be misleading and strategically motivated. Thus, our evidence 
that less sophisticated, primarily individual investors trade on pro forma earnings infor- 
mation, while sophisticated institutional investors do not, is relevant to standard-setters and 
regulators mandating and monitoring corporate disclosures to protect the interests of po- 
tentially less informed investors. 
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ABSTRACT: This study examines former Arthur Andersən clients and provides evi- 
dence on the factors Involved in their selection of new auditors after Andersen’s col- 
lapse. Using a unique dataset that identifles whether former Andersen clients followed 
thelr audit team to a new auditor, findings reveal companies with greater agency con- 
cems were more likely to sever ties with their former auditor, whereas those with greater 
switching costs were more likely to follow thelr former auditor. We also investigate the 
effect of the forced auditor change on financial statement quality in an effort to provide 
insight Into the mandatory auditor rotation debate. Using performance-adjusted dis- 
cretionary accruals as a proxy for reporting quality, our results fail to reveal significant 
Improvements for companies with extreme discretionary accruals that severed ties with 
Andersen, which is inconsistent with the notion that mandatory rotation Improves fi- 
nancial reporting. 


Keywords: auditor selection; mandatory auditor rotation; audit quality; earnings quality; 
Arthur Andersen. 


Data Availability: Data are available from public sources. 


I. INTRODUCTION 
n this paper, we take advantage of the unique setting created by the collapse of Arthur 
Andersen (AA) to examine the costs a company faces in selecting a new auditor. While 
auditing is widely believed to be a means of reducing agency costs, the trade-off among 
agency and other costs in selecting an auditor is not well understood. In an effort to better 
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understand the complex process of selecting a new auditor, we study company attributes 
that measure the extent of switching costs (e.g., costs incurred by the client in a new audit 
engagement, including increased risk of audit failure) and agency costs (forgone agency 
benefits stemming from greater auditor independence) borne by switching companies.’ 

A change in auditor involves two actions: dismissal/resignation of the current audit 
firm and the selection of a new auditor. Prior auditor change research has been unable to 
examine the two actions separately and, therefore, has focused on the joint decision (see 
Nichols and Smith 1983; Francis and Wilson 1988; Shu 2000; Landsman et al. 2006). AA’s 
collapse forced each of its clients to select a new auditor, creating a setting where a large 
number of companies switched auditors for the same reason during the same time period. 
Therefore, our sample of former AA clients is homogeneous in the requirement to obtain 
new auditors, enabling us to create more direct tests of the costs involved in the selection 
of a new auditor than have been possible in past studies that utilize auditor dismissals and/ 
or resignations. 

Although Andersen’s demise forced our sample to change auditing firms, companies 
had the opportunity to follow their former audit team to a new auditor. We capitalize on 
this setting by noting that companies electing to follow AA were likely trying to minimize 
the costs associated with changing auditors, whereas companies that severed ties with AA 
did so presumably because the agency benefits obtained through a new independent auditor 
outweighed the switching costs. We characterize the follow decision based on the prospec- 
tive employment of the AA audit team. For example, in Casella Waste Systems’ Form 
8-K filing on June 13, 2002, the company reports: 


As recommended by the audit committee, the Board of Directors on May 20, 2002, 
decided to no longer engage its independent accountants, Arthur Andersen LLP, and 
engaged KPMG LLP (“KPMG”) to serve as the Company's independent accountants 
for the fiscal year ending April 30, 2003 and to audit the Company’s financial state- 
ments for the fiscal year ended April 30, 2002. The Audit Committee’s recommendation 
to engage KPMG was based on the assumption that certain individuals from Arthur 
Andersen’s Boston, Mass. office, including the team auditing the Company, would join 
KPMG. That event did not occur. As a result, the Audit Committee subsequently re- 
considered its recommendation and, as recommended by the Audit Committee, the 
Board of Directors on June 13, 2002 decided to no longer engage KPMG, and engaged 
PricewaterhouseCoopers LLP (“PWC”) to serve as the Company's independent ac- 
countant for the fiscal year ending April 30, 2003 and to audit the Company’s financial 
statement for the fiscal year ended April 30, 2002. 


Ultimately, AA’s Boston office became part of PWC rather than KPMG. We argue that 
companies such as Casella Waste Systems did not switch audit teams, but instead simply 
transferred their existing audit relationship to a new firm (follow companies). Since other 
companies clearly severed ties with their former AA audit team (non-follow companies), 
we have identified an interesting quasi-experimental setting in which to study the cost/ 
benefit relationship underlying the selection of a new auditor. 

In our sample of 407 former AA clients, we find that companies with greater switching 
costs were more likely to follow their former AA audit team to the new auditor. Specifically, 


! Prior research on auditor changes suggests there may be a third cost considered in selection of a new auditor— 
implicit insurance. Rather than modeling this cost, we hold it constant by only examining switches to the 
remaining Big 4 auditors, which are likely to provide equivalent implicit insurance. 


The Accounting Review, May 2007 


An Analysis of Forced Auditor Change 623 


companies with more aggressive accruals behavior followed their AA team. This is con- 
sistent with a company’s attempt to limit the costs of switching by maintaining a relation- 
ship with the auditor who originally opined on the company’s aggressive behavior. In 
addition, companies were more likely to follow their AA teams when AA had the largest 
proportion of clients in the state and industry, which suggests that these companies mini- 
mized switching costs..Other measures of switching costs, including the length of time AA 
had been the auditor and size of the company, are not associated with the decision to follow 
the AA team. 

-On the other side of the trade-off, we find that companies with greater agency concerns 
were more likely to sever ties with AA. Our results are consistent with more complex 
companies (e.g., companies with less transparent earnings and greater geographic diversity) 
selecting an auditor that mitigates the greater monitoring costs faced by outside sharehold- 
ers, which implies minimization of their agency costs. In addition, we find companies with 
outside blockholders were also more likely to sever ties with AA, consistent with a desire 
by outside stakeholders to ensure an independent audit. However, we find little evidence 
that governance mechanisms had an effect on the company's auditor selection. Although 
the presence of a financial expert on the audit committee had a marginal influence on the 
committee's choice of an auditor, other board characteristics were unassociated with a 
company's auditor selection. 

Overall, we interpret our evidence as suggesting that switching costs are a major con- 
sideration in non-forced auditor change environments, which is consistent with the fact 
most companies change auditors infrequently. At the same time, we illustrate that in our 
forced change setting, agency benefits exceed the costs saved by following AA for many 
sample companies. These results are helpful in understanding the costs and benefits weighed 
by companies in the selection of an auditor, as well as providing some calibration of the 
costs and benefits involved in the debate over the mandatory rotation of auditors. 

Finally, we supplement the cost trade-off analysis by examining whether A A's collapse 
led to a change in the financial reporting quality of sample companies. Using our forced 
change setting, we investigate whether the performance-matched discretionary accrual be- 
havior differed between our follow and non-follow companies. We expect non-follow com- 
panies with extreme accruals to exhibit the greatest degree of reversion if the change in 
auditor is effective in improving financial reporting. However, we find that companies with 
the lowest relative levels of discretionary accruals, in the final year audited by AA, contin- 
ued to have relatively low accruals following Andersen’s failure, regardless of their follow 
decision. This suggests the change did not improve the reporting for these companies. In 
addition, we find that non-follow companies with high discretionary accruals continued to 
exhibit higher discretionary accruals on average in the first year with their new auditor. In 
contrast, the follow counterparts exhibited reversion in their aggressive accruals behavior 
during the year after AA's demise. These findings do not suggest financial reporting quality 
significantly improved for companies selecting an entirely new auditor, providing evidence 
that mandatory rotation of auditors may not yield an increase in financial statement quality. 

The rest of the paper is organized as follows: in Section II of this paper, we develop 
our hypotheses and present our research design for testing the cost trade-offs in selecting 
an auditor. Section III summarizes our sample selection and results. In Section IV, we 
develop and present our tests of changes in financial reporting. Section V presents our 
conclusions. 
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IL. AUDITOR SELECTION 
Hypotheses Development 


Although auditing is widely believed to be a means of reducing agency costs, there is 
no broad theory on how companies choose a new auditor or weigh the cost/benefit trade- 
off in switching auditors. Many papers investigate auditor switches and company charac- 
teristics (e.g., Nichols and Smith 1983; Francis and Wilson 1988; Jobnson and Lys 1990; 
Krishnan and Krishnan 1997; Shu 2000; Hackenbrack and Hogan 2002; Sankaraguruswamy 
and Whisenant 2004). However, they generally have been unable to isolate the effects of 
the selection of a new auditor from the dismissal/resignation of the current auditor (e.g., 
opinion shopping and financial reporting disagreements, fees, risk, etc.).? As a result, they 
investigate costs involved in the joint decision of hiring and firing. 

In contrast, the unexpected and rapid collapse of Arthur Andersen provides the oppor- 
tunity to examine a group of companies that switched auditors for the same reason: their 
former audit firm was forced to stop practicing. We use this forced change to examine a 
company’s selection of a new auditor. Specifically, we investigate which costs factor into 
a client’s decision to either follow its former AA audit team or choose an entirely new 
audit firm. Prior research on auditor changes and the debate on mandatory auditor rotation 
suggest three potential costs involved in the selection of a new auditor: switching, agency, 
and implicit insurance. We hold the latter constant by only examining switches to the 
remaining Big 4 auditors, allowing us to focus on switching and agency costs.” 

Ex ante, the relative weighting of switching and agency costs is difficult to predict. 
The prior literature often focuses on agency costs with virtually no attention given to 
switching costs since they are extremely difficult to quantify in a non-forced auditor change 
environment. The fact that auditor changes occur relatively infrequently is consistent with 
the notion that switching costs are generally high. Said another way, the sporadic nature of 
auditor switches suggests that the marginal agency benefit gained from changing auditors 
is significantly less than the cost of switching to that new independent auditor. However, 
the fact that all companies in our sample were forced to change auditors alters the cost 
considerations, but at the same time provides us with a rare opportunity to examine whether 
switching costs truly play a role in the decision to change auditors and, if so, to what extent. 


Switching Costs 

We define switching costs as the start-up costs incurred by the client for a new audit 
engagement. These include: (1) costs incurred by the client in educating the auditor about 
the company’s operations, systems, financial reporting practices, and accounting issues, (2) 
costs incurred by the client in selecting a new auditor (e.g., time spent listening to and 
reviewing proposals), and (3) an increased risk of audit failure (AICPA 1978; Palmrose 
1987; U.S. General Accounting Office [GAO] 2003; Geiger and Raghunandan 2002; Myers 
et al. 2003).4 

All else equal, value-maximizing behavior suggests that companies will seek to mini- 
mize switching costs. We hypothesize that companies may try to minimize the cost of 


Schwartz and Menon (1985) is a notable exception that examines factors associated with 35 companies that 
changed auditors because of bankruptcy-related issues. 

This assumes that the relative implicit insurance provided by the remaining Big 4 auditors is in fact reasonably 
equal. This is consistent with prior literature that examines implicit insurance (i.e., Menon and Williams 1994), 
and which utilizes a Big N/non-Big N designation to test for differences in insurance values. 

* The U.S. General Accounting Office (GAO 2003) report estimates that mandatory rotation of auditors will 
increase initial-year audit costs by at least 17 percent of audit fees. This estimate includes increases in support 
costs (11 percent of initial-year audit fees) and selection costs (6 percent of initial-year audit fees). 
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switching auditors by following their AA audit team because they already possess client 
and industry-specific knowledge: 


H1: The greater the switching costs, the more likely a former AA client will follow tts 
AA audit team to a new auditor, ceteris paribus. 


The assumption maintained throughout our analysis is that, ceteris paribus, following AA 
has lower switching costs than not following. Educating the audit team about the operations 
of the business is a time-consuming and costly activity (GAO 2003). Following AA would 
almost certainly reduce these costs even if the prior audit team was not maintained because, 
at a minimum, the prior engagement personnel are likely to be available for consultation. 
Consistent with this notion, the GAO found that Tier 1 public accounting firms “generally 
saw more potential value in having access to the previous audit team and its audit docu- 
mentation than in performing additional audit procedures and verification of the public 
company's data during the initial years of the auditor's tenure" (GAO 2003). Furthermore, 
anecdotal evidence obtained through discussions with Big 4 audit partners and personnel 
indicates that former AA audit teams were kept largely intact when a client chose to follow 
AA. 


Agency Costs 

Consistent with Jensen and Meckling (1976), we define agency costs as monitoring 
expenditures by the principal, bonding expenditures by the agent, and loss in welfare ex- 
perienced by the principal due to the agent not acting in the principal’s best interest. Au- 
diting is a means of reducing agency costs through the monitoring of the agent by an 
independent third-party auditor (Jensen and Meckling 1976; Watts and Zimmerman 1983; 
among others). Further, the greater the agency costs, the greater the demand for high-quality 
audits (DeAngelo 1981; Dopuch and Simunic 1982).° 

The decision to change auditors is frequently cast in terms of mitigating agency costs 
or improving audit quality (Nichols and Smith 1983; Francis and Wilson 1988; Johnson 
and Lys 1990; DeFond 1992). In our setting, agency conflicts at the individual company 
level did not change. Instead, the empirical evidence documenting negative market reactions 
for AA clients upon the collapse of AA (Chaney and Philipich 2002; Krishnamurthy et al. 
2006; Asthana et al. 2004) indicates that the perceived quality of the AA audit had suddenly 
declined. As such, Andersen clients lost some agency benefit inherent in their relationship 
with their auditor. Further, duration analyses examining cross-sectional differences in the 
length of time former AA clients took to select a new auditor support the notion that clients 
were concerned about the perceived quality of AA’s audits, and illustrate that companies 
with greater agency conflicts dismissed AA sooner (Chang et al. 2003; Barton 2005). Given 
these findings we hypothesize: 


H2: The greater the agency conflicts, the more likely a former AA client will not follow 
its AA audit team to a new auditor, ceteris paribus. 


Research Design 
We model the decision to follow AA personnel as a function of variables that capture 
the degree of a company’s switching and agency costs. To examine this decision, we utilize 


5 Consistent with DeAngelo (1981) and DeFond (1992), we define audit quality as the probability that an audit 
firm will detect and report “material breaches in the accounting system.” 
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factors suggested in prior literature on auditor changes, mandatory auditor rotation, and 
corporate governance: 


FOLLOW = > e; + ¥,FEE_EXPERT + y,CLIENTS + * TENURE + y,SIZE 
+ y,TRANSPARENCY + y ,COMPLEX + 4, ACCRUAL 
+ y,INSIDER + y,LEVERAGE + y, BLOCK + y,,INDAUDIT 
+ y,ACCT_FE + y,,ROA + yi LOSS + € (1) 


where all variables are measured as of the final year audited by AA and are defined as 
follows (Compustat data items in parentheses): 


FOLLOW = | if the client followed AA, 0 otherwise; 
FEE_EXPERT = = | if AA had the greatest total audit fees in an industry and state, 0 
otherwise; 
CLIENTS = 1 if AA had the most clients in an industry and state, 0 otherwise; 
TENURE = number of years audited by AA per Compustat; 
SIZE = natural logarithm of total assets (#6); 

TRANSPARENCY = descending decile rank of absolute value of residual from regression 
of annual returns on annual earnings (#18), and changes in annual 
earnings, both scaled by total assets (#6) and SIZE, 

COMPLEX = y ( ie) Segment, 
i-i Segment, } J TotalSales 
where TotalSales is company sales revenue for 2001 and Segment, 
represents the sales for a specific geographic segment of the 
business per Compustat; 
ACCRUAL = performance-adjusted discretionary accruals; 
INSIDER = 1 if an insider per Spectrum holds at least 5 percent of the 
outstanding shares, 0 otherwise; 
LEVERAGE = ratio of debt (#9 + #34) to total assets (#6); 
BLOCK - 1 if an outside blockholder per Spectrum holds at least 5 percent of 
the outstanding shares, 0 otherwise; 
INDAUDIT = 1 if audit committee at the time the decision was made to dismiss 
AA had 100 percent outside members, 0 otherwise; 
ACCT_FE = 1 if an accounting financial expert was on the audit committee, 0 
otherwise; 
ROA = return on assets, defined as net income before extraordinary items 
(#18) divided by ending total assets (#6); 
LOSS = 1 if ROA < 0, 0 otherwise; and 
I = denotes industry as defined in Barth et al. (1998).9 


We classify a former AA client as following the AA audit team (FOLLOW = 1) if the 
new auditor acquired the AA audit practice corresponding to the office (city) indicated on 
the client's audit report. For example, KPMG acquired AA’s Philadelphia office. If an AA 
client whose audit opinion was signed “Philadelphia” chose KPMG as its new auditor, 
then we assume it followed its AA audit team. If a client chose Ernst & Young, we assume 


£ Throughout the paper we utilize the Barth et al. (1998) industry classifications for all calculations. 
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that it did not follow its AA audit team (FOLLOW = 0). We were unable to categorize 
some large AA offices such as New York, Houston, and Chicago (AA’s headquarters) and, 
therefore, have excluded these offices’ clients from our analysis.’ Although these exclusions 
mean that we may not be able to generalize our findings to all of AA’s former clients, we 
are unaware of any systematic biases within our sample that influence our results. 


Switching Costs 

Our first measure of switching costs involves industry expertise, where hiring the in- 
dustry expert reduces start-up costs for clients. If AA was the industry expert, then we 
expect switching costs to be reduced by following the AA team to the new audit firm, 
leading to a positive relation between expertise and following AA. Since auditor industry 
expertise is unobservable, we utilize two proxies found in prior research (see for example, 
Palmrose 1986; Hogan and Jeter 1999; Balsam et al. 2003; Francis, Reichelt, and Wang 
2005) that measure industry expertise as a function of experience auditing a larger number 
of clients and/or from auditing large clients. DN 

similar to Francis, Reichelt, and Wang (2005), our first measure, FEE .EXPERT, equals 
] if AA had the greatest audit fees in an industry and state, and 0 otherwise. Industries are 
defined as in Barth et al. (1998), and the state is obtained from the final audit opinion 
signed by AA. Our second measure, CLIENTS, is based on the number of clients rather 
than audit fees. CLIENTS equals 1 if AA had the most clients in an industry and state, and 
0 otherwise.* We use the Audit Analytics database, which tracks the office signing the audit 
report along with audit fee-related information, to construct our measures. We anticipate a 
positive relation between following AA and measures of Andersen's expertise. 

TENURE is the number of years AA performed the audit per Compustat. DeAngelo 
(1981) suggests there may be a relationship-specific investment between auditor and client 
where, in order to recover start-up costs, the two firms are better off maintaining their 
relationship, at least in the early years. In addition, Williams (1988) finds that longevity on 
an engagement is significantly positive in a stepwise logistic analysis of factors associated 
with a change in auditor. Together these results suggest that companies with shorter 
TENURE will be more likely to follow AA. On the other hand, companies with extended 
TENURE may find it costly to switch since they have developed relations with their auditor 
over a long period of time (the audit firm has moved to the top of the learning curve). 
Since the direction of its association with FOLLOW is ambiguous, we do not make a sign 
prediction for this variable. 

We predict a positive coefficient on SIZE, defined as the natural logarithm of total 
assets, because switching costs are expected to be higher for larger clients (DeAngelo 
1981).? Further, SIZE may act as a proxy for client complexity and geographic constraints 
that we expect to be positively correlated with start-up costs associated with switching 
auditors. SIZE, as described below, is also related to agency costs. 

All else equal, we anticipate that the more complex a company, the greater the cost of 
switching auditors. We use two measures to capture the complexity of a company's audit. 


7 These offices often did not transfer all personnel to a single new audit firm, which made the follow /non-follow 
designation difficult to make. Further, our attempts to contact firm representatives related to the unclassified 
Offices were not successful. 

8 CLIENTS is similar to measures of expertise utilized in Balsam et al. (2003). However, Balsam et al. (2003) 
defined expertise on a national rather than state basis. 

? An alternative interpretation of a positive association would be that SIZE is a proxy for audit fee potential 
consistent with Simunic (1980) and, therefore, simply represents the effort of former AA partners to maintain 
their most lucrative clients. 
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First, financial reporting transparency is measured as the degree to which a company’s 
accounting summary measures correlate with its economic value. The variable TRANSPAR- 
ENCY is defined as the decile rank (in descending order) of the absolute value of the 
residual from the following cross-sectional regression estimated for fiscal year 2001: 


RETURN = a, + y,ROA + y,CHGNI + SIZE + € (2) 
where: 


RETURN = buy and hold return over the fiscal year utilizing CRSP monthly returns; 
ROA = return on assets, defined as net income before extraordinary items (#18) 
divided by ending total assets (#6); 
. CHGNI = net income (#18) in current year less net income in prior year divided by 
ending total assets (#6); 
SIZE = natural logarithm of total assets (#6); and 
I = denotes industry as defined in Barth et al. (1998). 


Observations in the highest decile are those with the highest transparency, while those in 
the lowest decile are those with the lowest transparency. Consistent with our use of the 
variable as a measure of company transparency, similar measures are utilized in other 
studies (Easton and Harris 1991; Bushman et al. 2004; Barth et al. 2005; Lang and 
Lundholm 1996; Healy et al. 1999) to illustrate that companies with greater transparency 
have lower costs of capital, greater analyst following, and greater disclosure of management 
forecasts. We predict a negative coefficient for TRANSPARENCY because companies with 
lower transparency are more difficult to audit and, therefore, should find it less costly to 
follow their AA team.'? As described below, TRANSPARENCY is also related to agency 
costs. 

Our second proxy for the extent of the company's audit complexity, COMPLEX, is 
measured as: | 


= TotalSales\\ Segment, 

2, (o Segment, )) em ©) 
where TotalSales is company sales revenue for 2001 (representing the last year audited by 
AA) and Segment, represents the sales for a specific geographic segment of the business 
per Compustat (Bushman et al. 2002). Chung and Kallapur (2003), Barton (2001), and 
Palepu (1985) use similar measures to capture segment diversification. COMPLEX accounts 
for the number of geographic segments and the degree of diversity in sales across these 
segments. While a greater number of geographic segments leads to higher values of 
COMPLEX, companies with relatively equal sales levels across their segments obtain the 
highest values. This captures the notions that (1) a company with several geographic seg- 
ments is more difficult to audit than a company with one segment, and (2) a company with 
relatively equal sales across its geographic segments is more difficult to audit than a com- 
pany with a similar number of geographic segments, but whose sales occur predominantly 
in one location. We predict companies with higher values of COMPLEX will be more likely 
to follow AA, since these companies are more challenging to audit and, therefore, have 
higher switching costs. COMPLEX is also related to agency costs, which we describe below. 


10 Inferences are unaltered if we utilize the actual residual value rather than the decile rank. 
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Our final measure of switching costs is ACCRUAL, which is defined as performance- 
adjusted discretionary accruals. Specifically, we first estimate cross-sectional modified Jones 
(1991) model regressions on an industry basis, where industry designation follows Barth 
et al. (1998), for fiscal year 2001 for all companies on Compustat with the necessary data.!! 
Companies are then ranked within industries into deciles based on ROA. Sample companies’ 
discretionary accruals are adjusted by the median industry-ROA decile discretionary accrual 
(see Francis, LaFond, Olsen, and Schipper 2005).'? Bradshaw et al. (2001) finds that auditor 
changes are less likely for high accrual companies, suggesting that it is more costly for 
these companies to voluntarily change auditors. In the current context, we expect companies 
with higher values of ACCRUAL (most aggressive relative to performance-matched com- 
panies) to attempt to reduce the costs of switching auditors by following AA, resulting in 
a positive prediction for the ACCRUAL coefficient. Alternatively, DeFond and Subraman- 
yam (1998) finds companies changing auditors have negative discretionary accruals on 
average and attribute the change to overly conservative accounting required by the incum- 
bent auditor. We expect companies with lower values of ACCRUAL (most conservative 
relative to performance-matched companies) to find it less costly to change auditors, thereby 
leading to the same positive coefficient prediction. 


Agency Costs 

SIZE is frequently used as a proxy for agency concerns. Barton (2005) uses company 
size as a proxy for reputation costs from the AA collapse. He finds that larger AA clients 
switched to a new auditor earlier than smaller companies and argues that this result is 
attributable to the fact that larger companies are subject to greater reputation costs. In 
addition, SIZE may also measure the diffusion of ownership and related agency costs. 
In contrast to our switching cost predictions, if agency costs dominate the decision to switch 
auditors, we expect SIZE to be negatively related to the likelihood of following the AA 
team. 

The inability to perfectly observe the actions of managers by outside parties increases 
agency costs (Jensen and Meckling 1976). TRANSPARENCY and COMPLEX capture com- 
pany financial reporting and audit complexity. As such, they measure the degree of difficulty 
outside parties have in monitoring management. Companies with lower (higher) values of 
TRANSPARENCY (COMPLEX) are less transparent (more complex) and more difficult to 
monitor, which leads to a greater demand for a high-quality audit and, as such, a greater 
likelihood of severing ties with AA. We expect TRANSPARENCY (COMPLEX) to be pos- 
itively (negatively) associated with the decision to follow AA under the agency hypothesis, 
which is contrary to our switching cost expectations. 

Jensen and Meckling (1976) shows that higher management ownership leads to greater 
alignment of interests with outside owners and, hence, lower agency conflicts. Using the 
Thomson Spectrum database, we define INSIDER as a dichotomous variable equaling 1 if 
an insider holds at least 5 percent of the outstanding shares, and 0 otherwise. Findings in 
prior research on the relation between insider ownership and auditor changes have been 
mixed. Francis and Wilson (1988) find no significant relation between insider ownership 
and the quality of the successor auditor, while Simunic and Stein (1987) find a negative 


!! We estimate discretionary accruals as the residual from the regression of total accruals on a constant term, 
property, plant, and equipment, and the difference between the change in sales and accounts receivable all scaled 
by total assets. 

'2 Performance matching mitigates concerns about bias in the Jones model estimates related to performance doc- 
umented by Dechow et al. (1995), along with controlling for any potential systematic differences in estimates 
of discretionary accruals across industries. See Kothari et al. (2005) for further discussion. 
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association and Eichenseher and Shields (1989) find a positive association.'? If low insider 
ownership is indicative of greater agency problems, then we predict a negative relation 
between INSIDER and following AA. 

LEVERAGE (debt-to-asset ratio) captures both the degree of agency conflicts between 
stock and debt holders and the agency costs involved in monitoring by debt holders. DeFond 
(1992) argues that companies with greater leverage tend to switch to higher-quality audit 
firms because of the monitoring performed by bondholders. If debt holders view the demise 
of AA as indicative of low audit quality, then we predict the greater the LEVERAGE the 
less likely companies will be to follow AA. 

Costs to monitor and influence management actions are increasing with the diffusion 
of equity ownership. As such, blockholders’ ownership leads to economies of scale in terms 
of managerial monitoring. However, concentrated share ownership is only needed if there 
is some reason to believe that managerial monitoring has been inadequate (e.g., a weak 
board). As such, blockholder ownership is suggestive of the presence of agency issues. 
Consistent with prior research on auditor changes, we include BLOCK, which equals 1 if 
an outside blockholder per Spectrum holds at least 5 percent of the outstanding shares, and 
0 otherwise.'* An explanation consistent with this agency cost argument is that blockholders 
may be more likely to force companies to sever ties with AA to ensure the quality /inde- 
pendence of their successor auditor. If blockholder ownership is indicative of greater agency 
costs, then we expect companies with blockholders to be less likely to follow AA. 

Another form of monitoring relates to the independence and financial reporting exper- 
tise of companies' audit committees. In Standards Relating to Listed Company Audit Com- 
mittees, the SEC suggests that the audit committee serves a central role in independent 
review and oversight of a company's independent auditors. Given this, we include two 
measures of audit committee monitoring as utilized in DeFond et al. (2005). First, INDAUD 
measures the independence of the audit committee and is equal to 1 if all members are 
independent. Our second measure related to the audit committee, ACCT_FE, is a proxy for 
financial expertise. Consistent with DeFond et al. (2005), we define ACCT_ FE as equal to 
1 if anyone on the audit committee has experience as a public accountant, auditor, principal 
or chief financial officer, controller, or chief accounting officer. DeFond et al. (2005) illus- 
trates that only companies electing accounting financial experts (as opposed to the more 
inclusive definition eventually adopted in Sarbanes-Oxley that includes individuals respon- 
sible for managing financial experts, among other less stringent criteria) to their audit 
committees will experience significantly positive cumulative abnormal returns around the 
announcement of said election. 

Although corporate governance is most often utilized in discussions concerning agency 
conflicts, a priori, it is difficult to make a signed prediction on the governance-related 
variables in our setting. For instance, companies with more independent audit committee 
members and/or those with financial experts might want to ensure the independence of 
their auditor and, therefore, select an auditor unaffiliated with AA. Alternatively, these 
governance indicators might be consistent with audit committee members who have mon- 
itored the audit relationship effectively and who, therefore, may be more likely to follow 
AA in order to minimize the costs associated with obtaining a new auditor. Given these 
counter arguments, we make no sign predictions for INDAUD or ACCT. FE. 


1 In related research, Barton (2005) finds that companies with smaller managerial ownership were more likely to 
dismiss AA sooner. 

14 Francis and Wilson (1988) and Palmrose (1984) use similar measures, but neither finds a significant relation 
between diffusion of ownership and choice of auditor. 
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Control Variables 

We include industry-fixed effects, where industry is defined as in Barth et al. (1998) 
to allow for systematic differences in industries’ switching behaviors that are unrelated to 
our agency and switching cost arguments. We also utilize ROA and LOSS as control vari- 
ables. Landsman et al. (2006) and Schwartz and Menon (1985) find that companies with 
poor financial performance are more likely to change auditors. In our context, this suggests 
that poorly performing companies may be less likely to follow AA, but classifying this 
prediction as related to agency or switching costs is difficult. We therefore include ROA 
and LOSS as measures of financial performance, but make no predictions as to the sign of 
the coefficients. Figure 1 summarizes our sign predictions under the two hypotheses for all 
of the variables. 


IIl. SAMPLE SELECTION AND RESULTS 
Sample Selection 


In constructing our sample, we used Compustat to identify U.S. companies that were 
audited in fiscal year 2001 by AA. Next, we reviewed each company’s audit report to 
determine which office (city) had performed the audit. Then we hand-collected information 
concerning the acquisition of AA offices by other auditors from a variety of sources in- 
cluding audit firm press releases, AA client Form 8-Ks relating to the choice of a new 
auditor, and representatives from two of the remaining Big 4 audit firms. Through this 
process we were able to classify 561 former AA clients as either following AA personnel 
to a new auditor or completely severing ties with their AA audit team. We eliminated 29 
observations where the corresponding AA practice was acquired by a non-Big 4 auditor. 
Another 127 observations with missing data were eliminated leaving us with 407 former 
AA clients that selected one of the remaining Big 4 auditors. A total of 226 companies are 
classified as following their AA audit teams and 181 classified as choosing not to follow. 
Table 1 provides a summary of the sample selection process. 

Panel B of Table 1 provides a timeline along with a cumulative frequency count of 
when companies in our sample switched auditors. Auditor changes in our sample range 
from February 12, 2002 to August 2, 2002. Most companies in our sample (69 percent) 
switched between the indictment on March 14, 2002, and the conviction on June 15, 2002, 
with only 2 percent switching prior to the indictment date and 29 percent switching after 
the conviction date. 

The industry composition for the sample is illustrated in Table 1, Panel C, which also 
reports the percentage of companies in a given industry on Compustat that were audited 
by a Big 5 auditor during fiscal year 2001. The panel illustrates that the follow and non- 
follow samples have very similar industry compositions when compared to each other and 
to the Compustat sample. Although this implies that any results are not likely to be biased 
because of systematic movements by any particular industry, we control for industry-fixed 
effects in our tests. 


15 We have relatively little information concerning AA personnel switches to non-Big 4 auditors, which reduces 
our ability to generalize to this population. Furthermore, the extant literature suggests that switches to non-Big 
4 auditors occur for significantly different reasons than upward or lateral movements (Johnson and Lys 1990). 
Although Landsman et al. (2006) illustrate downward and lateral changes involving Big N auditors are influenced 
by similar characteristics, we focus on the Big 4 sample in order to avoid concerns about downward switches 
biasing our results. Nevertheless, results are unchanged when companies selecting non-Big 4 auditors are 
included. 
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Variable* 


FEE_EXPERT 


CLIENTS 
TENURE 
SIZE 
TRANSPARENCY 
COMPLEX 
ACCRUAL 
INSIDER 
LEVERAGE 
BLOCK 
INDAUDIT 
ACCT_FE 


ROA 
LOSS 


* Variable Definitions: 


FIGURE 1 
Hypotheses and Sign Predictions 


Switching Costs 


Toc» + + 


2 ND s 


Agency Costs 


2 2 eM n2 


FOLLOW = 1 if a client is designated as following their former AA audit team to a new auditor, 0 


otherwise; 


FEE_EXPERT = | if AA had the greatest total audit fees in an industry and state, 0 otherwise; 
CLIENTS = 1 if AA had the greatest number of clients in an industry and state, 0 otherwise; 
TENURE = number of years audited by AA per Compustat, 

SIZE = natural logarithm of total assets (data6); 
TRANSPARENCY = descending rank of the absolute value of the residual from a cross-sectional regression of 
annual returns on ROA, changes in earnings, SIZE, and industry-fixed effects; 
COMPLEX = geographic sales diversity of a company; 
ACCRUAL = performance-matched discretionary accruals utilizing the modified Jones (1991) model and 
adjusting by the median discretionary accruals for companies in the same industry and ROA 


INSIDER = 1 if an insider has 5 percent or more of the stock per Spectrum, 0 otherwise; 

LEVERAGE = total debt divided by total assets; 

BLOCK = 1 if an outside blockholder has 5 percent or more of the stock per Spectrum, 0 otherwise; 
INDAUDIT = 1 if the audit committee responsible for making the follow decision was 100 percent 

independent, 0 otherwise; 

ACCT_FE = 1 if the audit committee has an accounting financial expert, 0 otherwise; 
ROA = net income before extraordinary items divided by ending total assets; and 
LOSS = 1 if ROA is less than 0, 0 otherwise. 





Results 
Univariate 


Table 2 provides descriptive statistics for both the companies that followed and those 
that did not follow their AA audit teams. AA was more likely to be the industry leader in 
terms of number of clients in a given state for the follow companies (28 percent) than for 
non-follow companies (14 percent). Companies that chose to follow AA were more trans- 
parent with a mean of 5.75 compared to companies that did not follow AA with a mean 
of 5.10 (p-value 0.02). In addition, companies that followed AA were less complex than . 
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TABLE 1 
Sample Selection and Industry Composition 


Panel A: Sample Selection 


Compustat AA companies 1,086 
Less 
Foreign companies 24 
Filing information unavailable 3 
Not audited by AA prior to 10/15/01 _16 
43 
Switch Sample 1,043 
Less 
Insufficient information to classify follow or not 480 
Non-Big 4 observations 29 
Missing regression information 127 
636 
Total Sample 407 
Panel B: Timeline of Key Switching Dates and Decision to Change Auditor 
Cumulative # of Cumulative # of 
Non-Follow Follow Companies 
Companies that that Have 
Event Timeline Have Changed .. Changed _ 
Enron announced restatement 10/16/01 0 0 
AA disclosed shredding 01/10/02 0 0 
. AA indicted 03/14/02 ] 4 
AA convicted 06/15/02 134 153 
AA ceased practicing 08/31/02 181 226 
Panel C: Industry Composition 
Non-Follow Follow Compustat 
Industry Number Freq. (%) Number — Freq. (%) Freq. (%) 
Chemicals 3 1.7 5 2.2 2.1 
Computers 40 22.1 45 19.9 16.5 
Durables 42 23.2 47 20.8 19.4 
Extraction 7 3.9 9 4.0 3.5 
Finance 6 3.3 2 0.9 6.1 
Food 1 0.5 3 1.3 2.0 
Insurance 4 2.2 4 1.8 5.0 
Mining 4 2.2 4 1.8 2.4 
Other 0 0.0 1 0.4 1.0 
Pharmaceuticals 6 3.3 18 8.0 5.9 
Retail 19 10.5 19 8.4 9.4 
Service 19 10.5 29 12.8 9.5 
Textiles 5 2.8 10 4.4 4.2 
‘Transportation 11 6.1 21 9.3 7.9 
Utilities 14 17 9 40 .. 
Total 181 100.0 226 100.0 100.0 


(continued on next page) 
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TABLE 1 (continued) 


This table provides descriptive statistics concerning the sample selection and industry composition of the sample. 
Industry membership is determined by primary SIC code as follows: Agriculture (0100-0999), Mining and 
construction (1000-1999, excluding 1300-1399), Food (2000-2111), Textiles and printing/publishing (2200— 
2780), Chemicals (2800—2824, 2840-2899), Pharmaceuticals (2830-2836), Extractive (2900-2999, 1300-1399), 
Durable manufacturers (3000-3999, excluding 3570-3579 and 3670—3679), Computers (7370-7379, 3570-3579, 
3670-3679), Transportation (4000-4899), Utilities (4900-4999), Retail (5000-5999), Finance (6000-6411), 
Insurance (6500-6999), Services (7000-8999, excluding 7370-7379), and Other (> 9000). Data for the 
“Compustat” column are obtained from Compustat, and are based on all companies for fiscal year 2001 with a 
Big N auditor. 


companies that did not follow AA, with mean values of 0.27 and 0.36, respectively (p- 
value 0.05). Further, companies following AA had higher performance-adjusted discretion- 
ary accruals with a mean of 0.01 than their non-follow counterparts with a mean of —0.04 
(p-value 0.00). As stipulated by the listing requirements on the stock exchanges at the time, 
both samples exhibit relatively high proportions of entirely independent audit committees 
(87 percent for non-follow and 80 percent of follow companies) with the non-follow com- 
panies being marginally more likely to have an entirely independent audit committee 
(p-value 0.06). 

Neither the follow nor non-follow companies appears to have performed very well in 
the final year audited by AA as indicated by mean ROAs (—0.17 and —0.10 for non-follow 
and follow companies, respectively) and the proportion of loss companies (49 and 46 per- 
cent for non-follow and follow companies, respectively). However, the median ROAs are 
small and positive, suggesting a need to control for extreme negative performance. 

In unreported analyses, we find significant correlations between FOLLOW and : 
CLIENTS, TRANSPARENCY, COMPLEX, ACCRUAL, and INDAUDIT. All are in the same 
direction as the univariate tests in Table 2 with ACCRUAL exhibiting the largest correlation 
(0.14 Pearson) in absolute magnitude with FOLLOW. Tests of multicollinearity for all 
variables in Table 2 reveal the highest variance inflation factor is 2.1 for CLIENTS, which 
is well below 10.0, the level designated in Belsley et al. (1980) as cause for concern. 


Multivariate 

Table 3 presents logistic regression results for our follow/non-follow model. Coeffi- 
cients on CLIENTS, ACCRUAL, and ACCT. FE are consistent with the switching costs 
argument presented in H1. The positive coefficient on CLIENTS indicates that companies 
were more likely to follow AA in a state/industry where AA had the greatest number of 
clients, consistent with clients minimizing switching costs by following the expert. 
CLIENTS also may be capturing a “lack of competition," whereby companies may not have 
had many alternatives other than to follow AA in areas/industries where AA audited the 
most clients. This latter interpretation appears appropriate given that the results in Table 3 
indicate that the odds of following AA by companies in states/industries where AA had 
the most clients increase by 264 percent. Under both interpretations, CLIENTS captures 
increased switching costs which, in turn, provide impetus for following the AA team. 

The significantly positive coefficient on ACCRUAL illustrates that companies with 
higher performance-matched discretionary accruals were more likely to follow AA, which 
is consistent with the switching costs hypothesis. The findings indicate a one standard 


/6 The unconditional odds of following AA is 1.19-to-1, which is obtained by dividing the frequency of following 
documented in Table 1 (226) by the frequency of not following (181). 
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TABLE 3 
Logistic Regression of Follow on Measures of Switching and Agency Costs 
FOLLOW = >` + Y,FEE EXPERT + 4, CLIENTS + 4,TENURE + SIZE 
+ y, TRANSPARENCY + «COMPLEX + y, ACCRUAL + y,INSIDER 
+ ygLEVERAGE + y, əË BLOCK + y, INDAUDIT + y,,ACCT_FE 
+ ¥,,ROA + y; LOSS + € 





Sign Predictions 

Variable" «Switching Agency Coeff. Est. — p-value — AOdds" 
FEE_EXPERT + —0.04 0.90 —0.04 
CLIENTS + 1.29 0.00 2.64 
TENURE ? —0.01 0.35 —0.11 
SIZE + — 0.01 0.96 0.01 
TRANSPARENCY — + 0.12 0.00 0.39 
COMPLEX + — —0.60 0.04 —0.23 
ACCRUAL + 3.29 0.00 0.55 
INSIDER + 0.20 0.47 0.22 
LEVERAGE -— 0.52 0.42 0.12 
BLOCK _ —0.52 0.05 —0.41 
INDAUDIT ? 2 —0.48 0.12 —0.38 
ACCT_FE ? ? 0.41 0.08 0.50 
ROA ? ? 0.28 0.34 0.15 
LOSS ? ? —0.29 0.28 —0.25 
n Follow 226 

n Non-Follow 181 

Pseudo R? 0.20 
Hosmer-Lemeshow p-value* 0.47 

ROC curve statistic? 0.74 


This table presents binary logistic results modeling the probability that a client followed their former AA audit 
team to a new auditor (FOLLOW) versus the reference category of deciding to sever ties with AA (NON- 
FOLLOW). 
Reported p-values are based on two-tailed tests. 
The model includes unreported industry-fixed effects. 
* Variable Definitions: 
». FOLLOW = 1 if a client is designated as following their former AA audit team to a new auditor, 0 
otherwise; 
FEE_EXPERT = 1 if AA had the greatest total audit fees in an industry and state, 0 otherwise; 
CLIENTS = 1 if AA had the greatest number of clients in an industry and state, 0 otherwise; 
TENURE = the number of years audited by AA per Compustat; 
SIZE — natural logarithm of total assets (data6); 
TRANSPARENCY = descending rank of the absolute value of the residual from a cross-sectional regression of 
annual returns on ROA, changes in earnings, SIZE, and industry-fixed effects; 

COMPLEX = geographic sales diversity of a company; 

ACCRUAL = performance-matched discretionary accruals utilizing the modified Jones (1991) model and 
adjusting by the median discretionary accruals for companies in the same industry and ROA 
decile; 

INSIDER = 1 if an insider has 5 percent or more of the stock per Spectrum, 0 otherwise; 
LEVERAGE - total debt divided by total assets; 
BLOCK = 1 if an outside blockholder has 5 percent or more of the stock per Spectrum, 0 otherwise; 


(continued on next page) 
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TABLE 3 (continued) 


INDAUDIT = 1 if the audit committee responsible for making the follow decision was 100 percent 
independent, 0 otherwise; 
ACCT_FE = 1 if the audit committee has an accounting financial expert, 0 otherwise; 
ROA = net income before extraordinary items divided by ending total assets; and 
LOSS = 1 if ROA ts less than 0, 0 otherwise. 


b AOdds represents the change in odds of following AA given a standard deviation change in the independent 
variable of interest for continuous variables and relative to the 0 category for all indicator variables. The 
unconditional odds of following AA is 1.19-to-1. 

° The Hosmer-Lemeshow test is a measure of the goodness of fit of the model that is developed by comparing 
the expected versus observed frequencies across intervals that are determined using the probability estimates 
obtained from the model. The null hypothesis is that the model has an appropriate fit. 

?'The ROC curve statistic measures the area under the Receiver Operating Characteristics curve, which provides 
an assessment of the model’s ability to discriminate between those subjects that meet the condition of interest 
versus those that do not. Hosmer and Lemeshow (2000) indicate a statistic of 0.70 or greater indicates 
acceptable model discrimination. 


deviation increase in ACCRUAL results in a 55 percent increase in the odds of following 
AA. This implies that companies that were more aggressive with their financial reporting, 
relative to their performance- and industry-matched peers, wanted to maintain their rela- 
tionship with the auditor that originally opined on their reports. Alternatively, those com- 
panies whose discretionary accruals were lower than their performance-matched counter- 
parts were more likely to sever ties with AA. In Section IV, we address whether these 
accrual patterns persist after the forced auditor change. 

The presence of an accounting financial expert on the audit committee (ACCT_FE) is 
also marginally associated with a company’s proclivity to follow AA (p-value of 0.08). All 
else equal, companies with an accounting financial expert had increased odds of following 
AA by 50 percent. This suggests that accounting financial experts did not view quality 
problems at Andersen to be endemic and, therefore, recognized that companies could min- 
imize switching costs by maintaining relations with their current audit personnel. 

In contrast, the signs of the coefficients on TRANSPARENCY, COMPLEX, and BLOCK 
are consistent with the agency costs hypothesis. The positive (negative) coefficient on 
TRANSPARENCY (COMPLEX) is significant, which indicates that less transparent (more 
complex) companies were more likely to not follow their AA audit team because public 
perception of the lack of Andersen audit quality was simply too costly, implying that the 
apency costs outweighed the switching costs. A one standard deviation increase in TRANS- 
PARENCY (COMPLEX) results in a 39 percent increase (23 percent decrease) in the odds 
of following AA. These results reinforce the arguments made by Chaney and Philipich 
(2002) and Krishnamurthy et al. (2006) that investors perceived audit quality issues to be 
systemic at AA. 

Finally, the coefficient on BLOCK is negative and significant, suggesting that companies 
with greater agency issues, as evidenced by the presence of outside blockholders, were 
more likely to switch away from AA. The AOdds indicates that companies with block- 
holders were 41 percent less likely to follow AA than those without blockholders. This 
supports the agency costs hypothesis, whereby monitoring by outside blockholders led 
companies to select more independent successor auditors. 

The remaining variables are not significantly different from zero. For variables with 
indeterminate sign predictions (i.e., TENURE, ROA, LOSS), the lack of significance indi- 
cates that auditor tenure and company performance were equally distributed across the 


The Accounting Review, May 2007 


638 Blouin, Grein, and Rountree 


follow and non-follow samples. For those variables with sign predictions for both hypoth- 
eses (i.e., SIZE) insignificance suggests the relative weighting of agency and switching 
costs were equal. 

Overall, our model appears to appropriately capture variation in the dependent variable 
as evidenced by the inability to reject the null of an appropriate model fit indicated by the 
Hosmer and Lemeshow test (p-value 0.47). Similarly, the ROC curve analysis, with a sta- 
tistic of 0.74, provides evidence that our model exhibits adequate ability to discriminate 
between the different companies (Hosmer and Lemeshow [2000] suggest a statistic of 0.70 
or better indicates acceptable performance). 

In an effort to understand whether switching cost motivations exceeded agency cost 
considerations or vice versa, in unreported analyses we standardized all variables reported 
in Table 3 and estimated whether the summation of the switching cost variables (CLIENTS, 
ACCRUAL, and ACCT. FE) was significantly different than the sum of coefficients that are 
consistent with agency costs (TRANSPARENCY, COMPLEX, and INSIDER), appropriately 
accounting for the signs of the coefficients." The results fail to reject the null that switching 
and agency costs are equal (p-value 0.27).'® We interpret this as evidence of switching costs 
constituting a major consideration in non-forced change environments, which is consistent 
with the observation that auditor changes are an infrequent occurrence for most companies. 
At the same time, when forced to change auditors, many companies viewed the agency 
benefits as outweighing the savings from following AA. 


Multinomial Logistic Regression 

The above logistic analysis allows us to study only the variation in the dichotomous 
follow or not-follow decision. However, Barton (2005) and Chang et al. (2003) find that 
there were systematic differences in former AA clients that varied directly with the length 
of time between the Enron restatement announcement and the date companies selected a 
new auditor. The results from these two papers are generally consistent with companies 
facing greater agency costs switching auditors earlier. If true, then this suggests that our 
findings could be a reflection of the timing of the switch, where companies with greater 
agency costs elected to not follow AA simply because they were unaware of which firm 
the AA team would join. Therefore, we allow companies within a follow designation to 
vary with the timing of the switch. We employ multinomial logistic regression that distin- 
guishes between following or not, as well as whether a client selected a new audit firm 
before or after AA’s conviction date.? If our results are a manifestation of the timing of 
the switch, then we expect the non-follow companies to be more likely to change auditors 
in the pre-conviction period. Alternatively, if our results extend beyond the timing of auditor 
changes studied in Barton (2005) and Chang et al. (2003), then we expect no systematic 
differences in the pattern of changing auditors pre- and post-conviction across the follow 
and non-follow groups.?? 


17? Standardization refers to subtracting the mean and scaling by the standard deviation of the variable in question, 
so that all variables have means equal to 0 and standard deviations of 1. 

!5 We also estimated separate agency and switching costs regressions utilizing only those variables that were 
consistent with agency and switching costs, respectively. The adjusted R?s from these regressions were 0.10 and 
0.11, respectively, again indicating the two effects are approximately equal in our setting. 

1? We appreciate the suggestion by an anonymous referee to perform this analysis. 

* The use of the conviction date to segregate the sample is admittedly arbitrary, but represents a date on which 
all sample companies knew they would have to change auditors and by which time a majority of the AA offices 
knew which audit firms they were joining. 


The Accounting Review, May 2007 


An Analysis of Forced Auditor Change 639 


Multinomial logit extends the binary logit model to multiple choices, and estimates the 
probability of a particular alternative relative to the probabilities of all other alternatives. 
In the current analysis, we utilize four categories: (1) non-follow companies that switched 
prior to the conviction, NON-FOLLOW PRE (n = 134); (2) non-follow companies that 
switched after the conviction, NON-FOLLOW POST (n = 47); (3) follow companies 
that switched prior to the conviction, FOLLOW PRE (n = 153); and (4) follow compan- 
ies that switched after the conviction, FOLLOW POST (n = 73). The multinomial analysis 
conducted in Table 4 utilizes the NON-FOLLOW PRE companies. as the comparison group 
for the other groups. The model provides the probabilities of being in the non-reference 
category (i.e., a positive coefficient indicates the company is more likely to be in the 
category indicated by the model rather than the NON-FOLLOW PRE category) while uti- 
lizing the information provided by all the categories. 

Coefficient estimates and p-values for the multinomial logistic regression are presented 
in Table 4, columns 1 thru 6, while the last column provides tests of differences in the 
coefficients across the FOLLOW PRE and POST categories. Table 4, columns 5 and 6, 
illustrate that the NON-FOLLOW PRE and POST companies differ only on SIZE and 
INSIDER. Similarly, the last column illustrates that SIZE is the only significantly different 
factor across the FOLLOW PRE and POST groups. These results are consistent with Barton 
(2005), which finds that larger companies tended to change auditors earlier after the collapse 
of Enron. However, the fact that the companies that switched prior to the conviction are 
not significantly different across the SIZE dimension (coefficient estimate 0.00, p-value 
0.98) indicates our follow designation is not simply a manifestation of the timing of the 
switch. Further, the lack of other significant differences within the follow and non-follow 
groups indicates the Table 3 results are not attributable to the timing of the switch. 

The Table 4 findings further explain some of the results observed in Table 3. For 
instance, the significance of the coefficients on CLIENTS and BLOCK is primarily related 
to the FOLLOW PRE group. Further, the coefficient on ACCT_FE approaches marginal 
significance (p-value 0.11) for the FOLLOW PRE companies with untabulated results il- 
lustrating a significant difference between the FOLLOW PRE and NON-FOLLOW POST 
categories (p-value 0.02). Finally, while only the FOLLOW POST companies have signifi- 
cantly greater TRANSPARENCY than the NON-FOLLOW PRE companies (p-value 0.02), 
untabulated results find that both FOLLOW groups have significantly greater TRANSPAR- 
ENCY than the NON-FOLLOW POST group (p-values 0.03 and 0.00, for the FOLLOW 
PRE and POST categories, respectively). Overall, the results in Table 4 are consistent with 
Table 3 and help illustrate that switching costs played a role in determining the selection 
of a new auditor after the collapse of AA regardless of the timing of the switch. 


Robustness Tests 

In this section, we summarize the results of several sensitivity tests that examine the 
robustness of our primary results in Tables 3 and 4. 

Alternative industry definitions. Several of the variables used in our models (FEE.. 
EXPERT, CLIENTS, TRANSPARENCY, ACCRUAL, HIGHEST, LOWEST, and industry- 
fixed effects) are a function of industry definitions. Reported results throughout the paper 
are based on industries as defined in Barth et al. (1998). We investigated the sensitivity of 
our results to using three alternative industry definitions: two-digit SIC codes, industry 
groupings in Fama and French (1997), and Francis et al. (1999), which resulted in 54, 44, 
and 27 industry groupings for our sample, respectively. Repeating our tests from Tables 3 
and 4 using each alternative and re-estimating all variables requiring industry classifications, 


The Accounting Review, May 2007 


Blouin, Grein, and Rountree 


(a8pd 1x2u uo panunuoo) 


LE'O zu opnesq 
LE'O S'O 9€0— OUO 99'0— €€'0 c£ 0—  SSO1 
SL'O 6€0 990 670 9r0 S€'0 €€0 VOU 
cro IZ'0 Zç'0— 98°0 90`0— ITO vro AT LIOV 
C90 v8'0 cro 090 çZ'0— 6T'0 Lr'0- LIGAVANI 
9¢°0 670 £9 0— LYO LS'0— €0'0 78'0- X20174 
LYO 9Z'0 6c1 L9'0 IYO LTO vO'I TOVATATT 
£S'0 10°0 vUI gZ'0 LYO ç0'0 TLO MHqISNI 
IL'O LO'O 06°7 00°0 TEE 00°0 Ivy TVNYOOV 
8r'0 9ro TL0- €0'0 r6'0— ç0`0 $9'0— XTIdWOO 
61°0 610 OT'O— Zz0'0 710 STO LO'O AONANVASNVML 
0070 0070 Lr'0— 0070 0F0— 860 000 AZIS 
r£'0 690 100 £cO £0'0— TLO I0'0— SION 
0€'0 y8'0 cr0- TTO 6L'0 000 6€1 SINATIO 
YSO ç8'0 60'0— 19°0 TTO- 160 v0'0 INddXH ATA 
_ son BA-d p9n[uA-d SY “Yoo panyea-d IY “20D ponyea-d 353 905 QELLA 
ALSOd (¿SOd) (ISOd) (Tad) 
SNSI9A qd JBA uor[Auo;)-350q JEA u0]21AUO;)-50qd q918q uopojauoO-a31d 
MOTION AOTIOA-NON AOTIO4 


378 U02IAUO/)-JS0d SNSIOA -Ad UOP MOTO I JO uorssardoy opspdo'g TUruroup mg 
| P TISVL 





The Accounting Review, May 2007 


641 


An Analysis of Forced Auditor Change 


NN: ::. X] VV.  — w P  — n 


'Ssajeurnso )(Ə9I23UJ9029 paylodal ut səoo2UƏ13Jrp JO s)s9) pajeorpur ou JOJ ATB son[gA-d pouodow . 
*sojeurmso 1uarongooo pouoda: oy} 107 are sonpeA-d poyodey p 
'G.SOd) TOOT ‘SI Sunr uo uonorAuOO SYY Joye Pogas PM sorueduioo asoy sojeudisop 3ed UOHDIAUO)-150d o 
(Ad) 7007, çI aung uo uonotauoo s yy 0} Joud peuoiAs jeu sormeduioo asoy} sə]gu3rsəp IWA uonotAuoO-Ə1d a 
'estA^Iotno 0 ‘O uei ssop st VON JI T = SSOT 
pue ‘sasse eo Surpuo Aq peplAIp sway, Areurpiounxe 91oJəq euroout jou = YOY 
toguaIəmo 0 %odxə [erouvug Zununoooe ue sey əəpruruoo ppoe om F | = JA LOOV 
*es1omio 0 quəpuədəpur jusorod 001 sem uotstoəp Ao[[0j oq) Suppeu 10j e[qrsuodsa: oagrumuoo ype oq F [ = LIGDVGNI 
*ostAJotpo 0 'unnoodg 1od xoo1s ay) jo aou 10 JUadIEd ç sey 1oplouyoolq eprsuno ue jr | = Y90714 
‘syosse [010] Aq peprArp 1q9p TO) = JOVAJATT 
*ostAAJoqjo 0 'umuoeds Jad soos ot Jo aJou Jo juoo1ed ç seq roprsut ue Jf = YACISNI 
tərtoop YOY pue Ansnpur ours ou ur sorieduroo 
JO} senio Areuonasosip usrpour oq) Aq Sunsnfpe pue [opour (1661) souof pegrpour IP FUTIAN SENIO Asuuonssosip peqojeur-eouvunjopod = TV/1H2OV 
‘Auedwioo g Jo Ayissoaip sopes orgde12098 = X 77dWOO 
‘sago pexy~ANsnput 
pus ‘77/9 ‘Suru ur sosuego VOY uo sumar [enuue JO uoIssəox8ƏJ [euoroes-ssoJo B WOY JENpIsS IY JO onea ain[|osqe ou JO AUB! Surpusosop = ION Vd SNYALL 
‘(QBIep) sasse [BIO] JO unpnreo[ [enjeu = gZIS 
Seisnduiog Jad yy Aq pojrpue syeaÁ jo 1equinu ou] = JYANAL 
SWU 0 ‘WIS pue Ansnpur ue ur SUNO jo 1equmu ysojeals oup peu WW JL T = SINSTIO 
SIMIO 0 ‘WIS pus Ansnpur ue ut $29j JPME [010] 1521881 ou peu VV JL I = INAd X. 444 
tƏSLAJƏU1O Q JOjIpn9 MoU 9 0] WBS) PPE Vy IWO IST SULMOTIOJ se pəlgušrsəp st juam 8 Jf | = MOTION 
:suontuge(1 SIqEHEA = 
`suonoIpə1d ugs ,sasoqjodAy Joy | amg 0} Jojoy 
“payrel-omy aw sonyea-d [IV 
'Sjoegoe poxy-Ansnpur pouodorun sapnyour popou sy, "k108236 oouaojol oq se ZUMIS (d MOTIOA-NON) TOOT 
‘cy eunf uo uonorAuoo $,v y 0j 1oud poqƏtAs Jey) sermeduroo AO[[O-UON| JO o[dures ou pa uorssər8ər onstrdo[ perurounnur o[durs B WOY NMS s1uoso1d o[q91 STU], 


| H | 


LY LISOd MOTIOA-NON ü 
vel dad MOTIOA-NON U 
£L ISOd MOTIOd ü 
esl Hd MOTION U 


(penuguo») p WIAVL 


The Accounting Review, May 2007 


642 Blouin, Grein, and Rountree 


our inferences remained unchanged. However, some industry definitions (i.e., two-digit SIC 
codes and Fama and French [1997]) result in quasi-complete separation of the data in our 
Tables 3 and 4 because of the increased number of industry control variables required by 
these definitions coupled with the small sample size. 

Alternative definitions of auditor expertise. Revising the definitions of auditor ex- 
pertise by requiring AA to have at least 10 percent more audit fees or clients than the next 
closest competitor in that state and industry does not change our inferences (p-values of 
0.84 and 0.01 for FEE_EXPERT and CLIENTS, respectively in Table 3 analysis, and in 
Table 4 analysis only the coefficient on CLIENTS in the PRE-FOLLOW category is signif- 
icant, p-value of 0.01). We also re-estimated FEE_EXPERT and CLIENTS on a city-level 
basis according to the methodology in Francis, Reichelt, and Wang (2005), which utilizes 
two-digit SIC codes and the U.S. Census Bureau’s metropolitan statistical areas. When 
included in the tests m Tables 3 and 4, the coefficients on the city-level variables were not 
significantly different from zero, regardless of the industry definition utilized (all p-values 
> 0.15)?! Approximately 20 percent of our sample companies experienced a switch in 
their audit opinion cities after the collapse of AA, implying that city-level measures of 
expertise are not capable of capturing the competitive landscape for a significant proportion 
of our sample. 

Finally, given the magnitude of the effect of CLIENTS on the follow decision docu- 
mented in Tables 3 and 4, we re-estimated the models excluding this variable. The infer- 
ences remain unchanged and the model is still well specified as indicated by the model fit 
and discrimination statistics (Hosmer and Lemeshow p-value of 0.12, and the ROC Curve 
statistic of 0.71). 

Alternative definitions of COMPLEX. Next, we tested the sensitivity of our measure 
of company and audit complexity, COMPLEX. We supplemented the models in Tables 3 
and 4 with three alternative measures suggested by prior research (Simunic and Stein 1987): 
total number of geographic segments, total number of business segments, and a measure 
equivalent to COMPLEX that utilizes business segments rather than geographic segments. 
In untabulated results, none of the alternatives was incrementally significant (p-values of 
0.29, 0.38, 0.56, respectively), nor did their inclusion qualitatively alter any of the reported 
results. 

Additional proxies for agency costs. Prior research on the association between audit 
quality and agency benefits has included a number of proxies for agency costs (e.g., DeFond 
1992; Francis and Wilson 1988). To test the robustness of our findings, we expanded the 
models in Tables 3 and 4 to include three additional proxies: the need for external financing 
using Kaplan and Zingales (1997), stock price volatility for the calendar year 2001, and 
institutional holdings. When the variables were included in the model individually or as a 
group, the coefficients on each of the additional proxies were not significantly different 
from zero (p-values of 0.67, 0.23, 0.31 for individual tests, and 0.56, 0.21, 0.34 when 
included at the same time, respectively) and our inferences remain unaltered. 

To augment our agency hypothesis tests, we collected information concerning board of 
director characteristics commonly used in corporate governance research, including the 
percentage of independent directors, total number of directors, and whether the Chairman 
of the Board is also an employee of the company. When added to the models in Tables 3 
and 4, none of the additional corporate governance variables was significant (p-values of 
0.54, 0.80, 0.65, respectively), nor did they qualitatively alter any of the reported results. 


*! Francis, Reichelt, and Wang (2005) notes that their results are robust to the Barth et al. (1998) industry 
definitions. 
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Other sensitivity tests. No change in inferences resulted when we repeated the tests 
in Tables 3 and 4 and included AA office-fixed effects instead of industry-fixed effects. 
Furthermore, the inclusion of company-specific, three-day market model abnormal returns 
surrounding AA’s indictment date is not significant (p-value 0.16) and has no effect on any 
of the reported results. This suggests that the market reaction on the indictment date was 
a reflection of both agency and switching costs for sample companies. Finally, the Table 3 
and 4 results are not sensitive to (1) excluding all observations that switched prior to the 
announcement of their AA office takeover by another Big 4 audit firm (our primary mech- 
anism for determining the follow designation) and, (2) coding all of these same observations 
as non-follow regardless of the audit firm they eventually selected. 


IV. FINANCIAL STATEMENT QUALITY 

Tension between agency benefits and switching costs is at the heart of the debate on 
mandatory auditor rotation. Proponents of mandatory auditor rotation argue that financial 
reporting will be improved by forcing companies to periodically change auditors, thereby 
resulting in agency benefits. In an effort to examine this issue, a number of studies have 
investigated the relation between auditor tenure and audit/earnings quality, with mixed 
results. Deis and Giroux (1992) analyzes a sample of small CPA firms auditing independent 
school districts and found a reduction in audit quality (defined as the probability of detecting 
and reporting a breach in the client’s accounting system) with increased tenure. More 
recently, Myers et al. (2003) finds a positive relation between auditor tenure and the quality 
of earnings measured as the absolute value of discretionary accruals. They interpret their 
findings as being inconsistent with mandatory auditor rotation improving financial reporting. 

The forced change for AA clients has the potential to be incrementally informative for 
this debate. Nagy (2005) finds that abnormal accruals were lower in 2002 and 2003 as 
compared to 2000 and 2001 for all Big 4 audit clients and incrementally lower for former 
AA clients. He attributes the decline to increased skepticism by the successor auditor. Cahan 
and Zhang (2006) find that former AA clients had lower levels of abnormal accruals in 
2002 relative to other companies audited by the Big 4. They attribute more conservative 
accounting to the successor auditor compensating for an actual or perceived higher litigation 
tisk for former AA clients. These results suggest that the forced change may have improved 
financial reporting. However, neither study differentiates companies based on the follow 
decision. Because financial statements and reported accruals are jointly determined by the 
client and auditor, our analysis, which considers the client’s choice of auditor, provides 
additional insights on this matter. 


Research Design 
We expand the discretionary accrual model in Myers et al. (2003) to include our 
FOLLOW variable and indicators for extreme ACCRUAL quintiles:~ 


22 An additional distinction between our analysis and Myers et al. (2003) is that we adjust discretionary accruals 
for performance. Given our sample size and our control/treatment research design, performance-adjusted dis- 
cretionary accruals are the most appropriate measures of aggressive behavior in this context (see Kothari et al. 
2005). 
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ACCRUAL = >a, + B,FOLLOW + B,LOWEST + BFOLLOW*LOWEST 
+ B,HIGHEST + B.FOLLOW*HIGHEST + 8,.TENSURE 
+ BAGE + B,SIZE + BJINDUSTRYGROWTH 
+ B, CASHFLOW + € (4) 


where ACCRUAL, FOLLOW, TENURE, SIZE, and industry indicator variables are as defined 
previously. The remaining variables are defined as follows (Compustat data items in 
parentheses): | 


LOWEST = 1 if ACCRUAL is in the lowest quintile during last year audited 
by AA, 0 otherwise; 
HIGHEST = 1 if ACCRUAL is in the highest quintile during last year audited 
by AA, 0 otherwise; 
AGE = number of years for which total assets (#6) was reported in 
Compustat since 1980; 


INDUSTRYGROWTH = Æ. 
> Sales X. Sales,,., by industry; and 


p=] 


CASHFLOW = cash flow boni operations (#308) divided by ending total assets 
(#6). 


LOWEST and HIGHEST distinguish companies in the jowesi and highest quintiles of 
ACCRUAL as of the last year audited by AA (i.e., companies in the highest [lowest] quintile 
in the last year audited by AA, year t, are also coded as highest [lowest] in r+ 1). 

We allow the coefficients on the extreme quintiles to vary with FOLLOW in order to 
determine whether discretionary accrual behavior is associated with the decision to sever 
ties with the AA team. Given that non-follow companies clearly have a new auditor, we 
expect extreme quintile companies from this sample to have a higher probability of exhib- 
iting reversion behavior (i.e., the coefficients on LOWEST and HIGHEST are expected to 
be insignificantly different from zero in the first year of the new auditor). We do not make 
predictions for the corresponding follow companies since they have essentially only 
changed the name of their auditor rather than the underlying relationship. 

Results 

Results are reported in Table 5 for the final year audited by AA (year t) and the first 
year audited by the new auditor (year t+ 1).? Consistent with Myers et al. (2003), INDUS- 
TRYGROWTH and CASHFLOW are significantly positive and negative, respectively. How- 
ever, contrary to the findings in Myers et al. (2003), TENURE, AGE, and SIZE are insig- 
nificant. The lack of significance is likely attributable to our limited sample size reducing 
the cross-sectional variation in the estimates.” 

The insignificance of the FOLLOW variable suggests that the middle three quintiles of 
the ACCRUAL variable are not significantly different on average from the corresponding 
group of non-follow companies in either year. Next, as indicated by the negative coefficient 


> By design, HIGHEST and LOWEST are significantly different from zero in year t. This prohibits comparisons 
of the coefficients across time and explains the relatively high R? in year t versus year r+ 1. 

% Tn contrast to our sample of 407 companies, Myers et al. (2003) utilize all observations on Compustat with the 
requisite data yielding 41,250 observations. 
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TABLE 5 
Regressions of Performance-Adjusted Discretionary Accruals on the Follow Decision and 
Control Variables 
ACCRUAL = > di + B, FOLLOW + B,LOWEST + B,FOLLOW*LOWEST + B,HIGHEST 
+ B,FOLLOW*HIGHEST + B.TENURE + B,AGE + B,SIZE 
+ BJINDUSTRYGROWTH + Bj,CASHFLOW + € 


Year f Year t1 

Variable — Coeff. Est. p-value Coeff. Est. p-value 
FOLLOW 0.01 0.55 0.02 0.13 
LOWEST —0.17 0.00 —0.04 0.02 
FOLLOW*LOWEST 0.03 0.12 0.00 0.93 
HIGHEST 0.15 0.00 0.05 0.02 
FOLLOW*HIGHEST 0.00 0.87 —0.06 0.02 
TENURE 0.00 0.53 —0.01 0.58 
AGE 0.00 0.57 0.00 0.28 
SIZE 0.00 0.84 —0.01 0.08 
INDUSTRY GROWTH 0.32 0.00 —0.08 0.55 
CASH FLOW —0.16 0.00 —0.32 0.00 
B, + B, —0.14 0.00 —0.04 0.02 
B, + Bs 0.15 0.00 —0.01 0.47 
n Follow 226 226 

n Non-Follow 181 181 

Adj. R? 0.75 0.31 


This table presents regressions of performance-adjusted discretionary accruals in the final year audited by AA 
(year t) and the first year audited by the new auditor (year z+ 1). Companies are classified as being in the lowest 
or highest performance-adjusted accrual quintile in year t. 

. Reported p-values are based on two-tailed tests. 

The model includes unreported industry-fixed effects. 

* Variable Definitions: 

ACCRUAL = performance-matched discretionary accruals utilizing the modified Jones (1991) model 
and adjusting by the median discretionary accruals for companies in the same industry 
and ROA decile; 

FOLLOW = 1 if a client is designated as following their former AA audit team to a new auditor, 0 
otherwise; 
LOWEST = 1 if ACCRUAL in year t was in the lowest quintile, 0 otherwise; 
FOLLOW*LOWEST - interaction of FOLLOW and LOWEST, 
HIGHEST = 1 if ACCRUAL in year t is in the highest quintile, 0 otherwise; 
FOLLOW*HIGHEST = interaction of FOLLOW and HIGHEST, 
TENURE - number of years audited by AA per Compustat; 
AGE = number of years the company reported total assets on Compustat since 1980; 
SIZE = natural logarithm of total assets; 
INDUSTRY GROWTH = total industry sales in the current year divided by total industry sales in the prior year, 
where industries are defined as in Table 1; and 
CASH FLOW = cash flow from operations at the end of the indicated year divided by ending total 
assets. 





on LOWEST, non-follow companies in the extreme negative ACCRUAL quintile had per- 
sistently lower discretionary accruals than the remainder of the sample in both years ana- 
lyzed. More importantly, the FOLLOW companies do not appear to behave differently after 
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the change in auditors relative to the non-follow companies, as witnessed by the insignifi- 
cance of the coefficient on FOLLOW*LOWEST. 

The HIGHEST companies also exhibit some persistence with non-follow companies 
being different on average in both the final year with AA (year t) and the first year audited 
by the new auditor (year t+ 1). This suggests that the forced auditor change did not serve 
to rein in this relatively aggressive behavior. The FOLLOW companies in the highest quin- 
tile, on the other hand, are no longer significantly different on average from the middle 
three quintiles, implying that their relatively high accrual behavior in the final year of AA 
was not repeated under the new audit firms.” 

Overall, we find evidence that companies chose to follow (not follow) AA if they had 
higher (lower) discretionary accruals. We find no evidence that accrual behavior improved 
for follow or non-follow clients in the lowest quintile of discretionary accruals. Further, 
there is no evidence that NON-FOLLOW companies in the highest discretionary accrual 
quintile curbed their discretionary accruals after selecting an entirely new auditor. In con- 
trast, FOLLOW companies in the same category no longer exhibited higher performance- 
adjusted discretionary accruals on average after following AA to a new auditor. Combined, 
this evidence does not support the contention that mandatory auditor rotation would nec- 
essarily improve financial reporting, confirming conclusions reached in Myers et al. (2003). 

Ex post, there are several possible causes of the unexpected result for the companies 
in the highest performance-adjusted discretionary accrual quintile. First, AA partners mov- 
ing to a new auditor may have been more likely to rein in discretionary accruals given their 
reduction in wealth and other disutilities while at AA. Second, audit firms taking on AA 
clients and personnel may have subjected the companies to increased levels of scrutiny 
because of the Enron and WorldCom fiascos or perceived higher litigation risk. Discussions 
with audit firm partners, both formerly from AA and those who took on AA clients, fail 
to confirm this latter conjecture, though we have no way of empirically validating this. 
Finally, as documented in Tables 3 and 4, companies with greater agency concerns are 
more likely to be non-follow companies, which is consistent with changing auditors in an 
effort to signal their accrual quality to the market by having new independent auditors opine 
on the relatively high discretionary accrual behavior. 


Robustness Tests 


The multinomial tests from Table 4 find that, relative to the pre-conviction non-follow 
group, all other companies had significantly higher performance-adjusted discretionary ac- 
cruals on average. Further, companies from the post-conviction period were smaller com- 
panies that might exhibit significantly different accrual behaviors. In order to assess the 
sensitivity of the Table 5 results to the composition of the companies in the highest quintile, 
we examined the proportion of follow and non-follow companies within the HIGHEST 
category, along with separating them into pre- and post-conviction categories. The results 
reveal that the relative proportion of follow and non-follow companies and of pre- and post- 
conviction companies are not statistically different from those observed in the full sample 
in Table 4. This alleviates concerns that the timing of the switch influenced the accrual 
results. Also, we re-estimated the analysis in Table 5 utilizing only the pre-conviction 
groups, and the results hold with only the HIGHEST follow companies exhibiting reversion 


? The incremental coefficient for companies that followed and were in the high accrual quintile is HIGH- 
EST+ FOLLOW*HIGHEST. Reported statistics are included in the bottom of Table 5. 
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jn their behavior, which provides further assurance that the results in Table 5 are not due 
to differences in the timing of auditor changes.”° 

In addition, our Table 5 results are not sensitive to alternative industry definitions 
including two-digit SIC codes, Fama and French (1997), and Francis et al. (1999). Fur- 
thermore, we repeated the Table 5 analyses to include AA office fixed-effects as well as 
utilizing non-performance-matched discretionary accruals with no change in inferences. 


V. CONCLUSION 

The AA collapse presents a rare opportunity to study the determinants of auditor se- 
lection. Ordinarily, researchers are limited to switching decisions that are created by an 
auditor resignation or client dismissal. Both are events potentially contaminated by other 
information contained in the decision to change auditors. In the current setting, all AA 
clients had to find new auditors, thereby mitigating any signaling issues related to the 
dismissal of AA. We contribute to the auditor change literature by adopting a different 
methodology that allows us to focus on factors involved in the selection of a new auditor, 
namely switching and agency costs. We view this methodology and our results as a sig- 
nificant contribution to the literature. 

The results indicate that companies consider both switching and agency costs in se- 
lecting a new auditor. We find that companies with the most aggressive accruals, with an 
accounting financial expert on their audit committee and where AA was the industry leader 
were more likely to follow AA. As such, for some companies the cost of switching auditors 
outweighed any agency benefits forgone by following AA. On the other side of the trade- 
off, we find that companies with higher agency concerns, as captured by the existence of 
an outside blockholder, low financial reporting transparency, and greater geographic diver- 
sity, were more likely to sever ties with AA and start a completely new audit firm rela- 
tionship. This suggests the agency costs borne by following AA outweighed the benefits 
of reduced switching costs. It also suggests that companies for whom agency concerns are 
the most acute consider the independence of their auditor, in fact and appearance, in mit- 
igating these costs. 

In addition, we find that the companies in the highest quintile of performance-matched 
discretionary accruals that followed AA curbed their accrual behavior in the year after AA’s 
collapse, while there was no change for those that did not follow AA. This suggests that 
the mandatory rotation of auditors may not improve financial reporting. 

Overall, we conclude that companies trade-off both agency and switching costs in the 
selection of a new auditor. We interpret this evidence as being consistent with the notion 
that switching costs in non-forced auditor change settings likely outweigh the agency ben- 
efits of changing auditors in many cases, which is consistent with the infrequency of auditor 
changes for most companies. In our forced auditor change setting, the results illustrate that 
more complex/less transparent companies do perceive there to be agency benefits to chang- 
ing auditors but, in many instances, these benefits are not likely to outweigh the savings 
from maintaining their current audit personnel. Finally, our findings suggest that a man- 
datory auditor rotation regime would not necessarily improve earnings quality. Our results 


25 We also examined the relative proportions of the remaining Big 4 audit firms represented in the HIGHEST 
category.. The results in Cahan and Zhang (2006) indicate only former AA clients that subsequently hired Ernst 
& Young (EY) experienced significantly lower levels of abnormal accruals. In our sample, the relative proportion 
of EY clients in the HIGHEST portfolio is 32 and 25 percent for the follow and non-follow groups, respectively, 
indicating the reversal for the follow group is not simply a manifestation of the EY effect documented in Cahan 
and Zhang (2006). 
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should be of interest to regulators, standard-setters, and academics who are debating the 
efficacy of the Sarbanes-Oxley Act of 2002 and mandatory auditor rotation, as well as to 
those interested in the factors involved in the selection of a new auditor. 
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ABSTRACT: This study Investigates the Influence of analyst forecast dispersion on 
Ohlson’s (2001) proposed linear Information dynamics where consensus analyst fore- 
casts are suggested as a proxy for other information. Our results indicate that Ohlson's 
proposed valuation model is most descriptive of market pricing when forecast disper- 
slon, and hence Information asymmetry, is high. Our results also suggest that when 
analysts are confronted with high information asymmetry, they tend to focus less on 
accounting fundamentals and rely more on other nonaccounting information, thus de- 
creasing the correlation between the explanatory power of analyst forecasts and that 
of eamings and book value. 


Keywords: analyst forecasts; analyst forecast dispersion; explanatory power. 
Data Availability: Data is available from the sources listed in the text. 


I. INTRODUCTION 
hlson (1995) models firm value as a linear function of earnings, book value, and 
() other unspecified information, v, The unspecified nature of the other information 
in this model precludes direct empirical validation of the model's information dy- 
namics. Ohlson (2001) argues that v, plays an important role in the linear information 
dynamics and proposes consensus analyst forecasts as a proxy for v, 
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Ohlson’s (2001) inclusion of analyst forecasts presumes that analysts convey infor- 
mation to the market beyond that reflected by the accounting fundamentals of earnings and 
book value. Dechow et al. (1999) indicate that Ohlson’s proposed model also presumes that 
eamings and book value reflect information not captured in analyst forecasts. Together, 
these two conditions imply that Ohlson’s model would be most descriptive of market pric- 
ing when analyst forecasts do not fully capture the information refiected by earnings and 
book value, but capture “other information” beyond that reflected by the accounting 
fundamentals. 

Dechow et al. (1999) test Ohlson’s (2001) proposed model using one-year-ahead con- 
sensus analyst forecasts to proxy for v, and find that market prices are associated with 
analyst forecasts incrementally to the association of market prices with the accounting 
fundamentals, but also find that Ohlson's proposed model is no more descriptive of market 
pricing than is a naive model that capitalizes one-year-ahead analyst forecasts. Consensus 
analyst forecasts, therefore, fully capture on average the information reflected by earnings 
and book value, as expected with generally efficient markets. We posit that when the in- 
formation environment is poor, however, it is unlikely for any summary measure to be a 
sufficient statistic for firm value. | 

In this study, our initial analysis validates Dechow et al.'s (1999) cross-sectional find- 
ings. Further analysis reveals, however, that when analyst forecast dispersion, and hence 
information asymmetry, is high, Ohlson's (2001) proposed model has greater explanatory 
power than the naive model. These results suggest that in poor information environments 
where earnings quality is also poor, analysts are forced to focus less on accounting fun- 
damentals and more on “other” relevant information beyond that reflected by the account- 
ing fundamentals. 

The next section develops our empirical model and presents our hypotheses. Section 
HI describes the sample selection procedure and the empirical data. Our tests of hypotheses 
are reported in Section IV. Finally, Section V presents our conclusions. 


Il. MODEL AND HYPOTHESES DEVELOPMENT 
We base our tests of hypotheses on Ohlson (1995, 2001) who models market value as 
a function of earnings, book value, and other information, as summarized below (see Hand 
2001):! 


Ro (R — l)o R 
quoc n — E E 
R — 0o di (R — w)(R — y) Mie En () 





where: 


P,, = market value (price) of equity of firm j at time t; 
X,, = firm j's earnings, from time (t — 1) to f; 


BV, = firm /'s net book value of equity at time r; 


— 


Ohlson (1995) also incorporates net dividends into his model. For simplicity and to be consistent with Dechow 
et al. (1999), we assume zero dividends in our analysis. and omit dividends from our empirical tests. The 
exclusion of dividends does not alter our hypotheses or results in any material way. As an alternative, Dechow 
et al. (1999) tested the residual income valuation (RIV) model where firm value is a function of book value, 
earnings beyond a normal rate of return (abnormal earnings, XZ), and v,. The RIV model is mathematically 
equivalent to Equation (1), but Ohlson (2001) points out that the abnormal earnings framework is not crucial 
to his analysis and emphasizes the earnings-based model to empiricists. As a test of sensitivity, we also perform 
our tests of hypotheses using the RIV model and find essentially identical results. 
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R = ] plus the cost of capital (r); 

@ = persistence of earnings beyond a “normal” rate of return; 
y = persistence of “other information”; and 

£,, = residual. 


Ohlson (2001, 112—113) proposes setting v;, to “analysts’ consensus forecasts of next- 
year’s earnings." He argues that analyst forecasts (X7; !) contain information representing 
investors' current expectation of future earnings. Analyst forecasts, however, depend in part 
on the information contained in current earnings and book value. Analyst forecasts, there- 
fore, not only reflect information about future earnings beyond that conveyed by earnings 
and book value (the definition of x,), but also reflect the “stale” information concurrently 
conveyed by the accounting fundamentals. X7?! will, therefore, be highly correlated with 
ui see P» the empirical implications from regressing Equation (1) inclusive of Xj;' would 

e garbled. 

Ohlson (2001) illustrates this garbling through his prediction that the valuation coeffi- 
cient on X,, would be —rwy/(R — w)(R — y). Empirically, the predicted negative coefficient 
on X,, is not directly interpretable in a valuation context. The garbling, however, does not 
affect the predicted coefficient on X; which is exactly as stated in Equation (1) above. 

We avoid this garbling problem by estimating v,, in a first stage regression. Since v,, 
equals X?! — e(1 + R)X,, — R(1 — w)BV,,, we estimate v,, directly from the accounting 
fundamentals, as follows: 


fj = Š + 8,X,, + 8,BV,, + vi, (2) 
where: 
f,, = consensus analyst forecasts of next year's earnings; 


5, = regression coefficients, 1€(0, 2); and 
regression residual, which proxies for “other information” in the second stage. 


For each sample year, we estimate Equation (2) using all prior sample-year observa- 
tions. This two-stage approach parallels Ohlson and Shroff's (1992) approach for identi- 
fying new information in reported earnings (1.e., unexpected earnings) and Manry et al.’s 
(2003) approach for identifying new information in reported quarterly earnings. ,, serves 
as our proxy for other information in Equation (1) for the second stage, as follows:? 


P MC Bo + B,X,, + B2BV;; T Bsb;, T Pj ©) 
where: 
B, = regression coefficients, ie (0, 3); 


Equation (2) residual and proxy for “other information” in f,,; and 
regression residual. 


tes 
lll 


2 In contrast, Dechow et al. (1999) in using the RIV model avoid the garbling problem by estimating the abnormal 
component of analyst forecasts, They calculate this abnormal component by subtracting the persistent part of 
abnormal earnings from analyst forecasts, where persistence (w) is estimated in a first-stage regression. While 
the models in Dechow et al. (1999) and our study are theoretically equivalent, their estimation procedure formally 
imposes the restrictive assumptions of Ohlson's information dynamics (i.e., 0 = œ s 1). Our estimation pro- 
cedure relaxes this assumption and allows parameter values to be estimated empirically. 
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Equation (3) serves as our representation of Ohlson’s (2001) proposed model, consisting 
of earnings, book value, and analyst forecast residuals (hereafter, the EBAF model). If 
analyst forecasts convey information beyond that reflected by earnings and book value 
alone, we would expect to observe not only a positive coefficient on #,, (i.e., B, > 0), we 
would also expect the overall explanatory power of Equation (3) to be greater than the 
explanatory power of a model that excludes “other information" from the regression. As 
a basis of comparison, therefore, we create a baseline model that suppresses the other 
information term in Equation (3) and simply regress market prices on earnings and book 
value (hereafter, the EB model). We test whether the inclusion of analyst forecast residuals 
improves the explanatory power of Ohlson's valuation model relative to the explanatory 
power of earnings and book value alone by comparing the adjusted R?s of the EBAF model 
(R2,,f-) and the EB model Res ). This test is formally stated (in alternative form) as part of 
our first hypothesis, below: 


Hla (Explanatory Power of Analyst Forecasts Hypothesis): The adjusted R? of the 
earnings, book value, and analyst forecast residual (EBAF) model is significantly 
greater than the adjusted R? of the earnings and book value (EB) model (R2,,, 
— R, > 0). 


Dechow et al.’s (1999) findings indicate, however, that Ohlson’s (2001) proposed model 
is no more descriptive of market pricing than is a naive model that capitalizes analyst 
forecasts. The implication, therefore, is that earnings and book value have no incremental 
explanatory power relative to that of analyst forecasts. To test this implication, we create a 
new model that regresses prices on analyst forecasts, as follows: 


Pig = To + Whe + Ke (4) 
where: 


m; = regression coefficients, i€(0, 1); and 
K,, — regression residual. 


In Equation (4) above (hereafter, the AF model), we allow the capitalization rate to be 
impounded directly into the regression coefficient, rather than dividing the independent 
variable f;, by an assumed capitalization rate. Comparison of the adjusted R? of the AF 
model (RÈ, ) to that of the EBAF model (Ri,,,) serves as our basis of testing the explanatory 
power of earnings and book value.* This test is formally stated (in alternative form) below: 


Hib (Explanatory Power of Earnings and Book Value Hypothesis): The adjusted 
R? of the earnings, book value, and analyst forecast residual (EBAF) model is 


? We also performed a similar analysis directly on Ohlson's (2001) linear information dynamics, where one-year- 
ahead earnings serves as the dependent variable. Our pricing tests subsume this analysis, however, in that the 
perceived relations for the valuation model are assumed to first hold for the linear information dynamics. 

* Comparing the adjusted R?s across the EB and AF models would also provide evidence on whether the explan- 
atory power of analyst forecasts exceeds that of earnings and book value. Comparison of the R?s for the EB 
and AF models'to the EBAF model, however, not only subsumes those tests, but also tests the incremental 
explanatory power of the models. 
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significantly greater than the adjusted R? of the analyst forecast (AF) model 
(Rae = Rig > 0). 


This first set of hypotheses serves to confirm Dechow et al.’s (1999) findings and to 
establish benchmarks for the explanatory power of analyst forecasts and of earnings and 
book value. Our next set of hypotheses tests whether those benchmarks differ when the 
information environment is poor. 

Ohlson (1995, 2001) argues that the extent to which market prices are explained by 
current earnings depends, in part, on the relation between current earnings and future earn- 
ings. The predictive ability of earnings, therefore, ultimately determines the explanatory 
power of the valuation model, exclusive of “other information.” In poor information en- 
vironments, however, the predictive ability of earnings will be low, relative to good infor- 
mation environments (by definition). The predictive ability of analyst forecasts in poor 
information environments will also likely be low since other factors that analysts consider 
in their forecasts will also likely be noisy in poor information environments (see, for ex- 
ample, Brown et al. 1987). We therefore expect that the explanatory power of analyst 
forecasts and that of earnings and book value will be lower in poor information 
environments. 

Further, in poor information environments, analysts are unlikely to rely on poor-quality 
earnings when predicting future earnings performance. In fact, Liu et al. (2004), using 
forecast dispersion as a proxy for the information environment, document that in a poor 
information environment, analyst forecasts are less correlated with earnings and book value. 
Liu et al.’s (2004) findings suggest that analysts in poor information environments will 
weight other possibly value-relevant factors more heavily relative to the weighting on earn- 
ings and book value in formulating their forecasts. In poor information environments, there- 
fore, analyst forecasts will be based less on past earnings performance and more on other 
factors, thus increasing the proportion of the explanatory power of analyst forecasts that is 
uncorrelated with the explanatory power of earnings and book value. 

If analysts shift away from earnings and book value as a basis for their forecasts in 
poor information environments, then the probability increases that earnings and book value 
contain relevant information (albeit noisy) about future earnings not captured by analysts. 
- In poor environments, analysts are unlikely to invest additional resources to discern between 
noise and information in reported earnings since they have other value-relevant factors to 
consider. Other market participants without other sources of information will be more likely 
to invest in identifying the information reflected by poor-quality earnings. Thus, in poor 
information environments, we expect a higher proportion of the explanatory power of earn- 
ings and book value to be uncorrelated with analyst forecasts than in good information 
environments. 

Before formally forming our next set of hypotheses, we must first create a proxy for 
the information environment. Among those measures that the prior literature has found to 
be effective proxies for the information environment, forecast dispersion is the most closely 
associated to our metric for v,,. Brown et al. (1987) and later Wiedman (1996) find that 
analyst forecast dispersion is an effective proxy for the noise in analyst forecasts, and 
Barron et al. (1998) find that forecast dispersion is strongly associated with a firm’s level 
of information asymmetry and uncertainty? Further, Gebhardt et al. (2001) and Han and 
Manry (2000) find that those firms exhibiting high forecast dispersion also exhibit high 


5 Jn Section IV, we report the results from using other proxies for the information environment. 
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costs of capital and low earnings persistence.? We formally state our final set of hypotheses 
(in alternative form), below. 


H2a (H-L: Explanatory Power of Analyst Forecasts Hypothesis): The incremental 
explanatory power of analyst forecasts relative to earnings and book value is 
greater for high-dispersion firms than for low-dispersion firms ((R2,,4, — Rop” 
> (Rosie > Rea)” OF A(Re ae ~ Ra) 0) 


H2b (H—L: Explanatory Power of Earnings and Book Value Hypothesis): The in- 
cremental explanatory power of earnings and book value relative to analyst fore- 
casts is greater for high-dispersion firms than for low-dispersion firms ((RZ4,;, 
— Rip)" > (Rizar — Rap)” or A(Rzs z ~ Rar) > 0). 


Ill. SAMPLE SELECTION AND DATA DEFINITIONS 
Sample Selection Criteria 


Sample firms were identified by merging Compustat-listed firms with firms listed on 
I/B/E/S over the 1984 to 2003 period. This resulted in an initial sample size of 42,320 
firm-years, excluding firms from regulated financial institutions and utilities, and firms with 
negative book value. As shown in Table 1, we deleted 348 observations with missing 
Compustat data on average shares outstanding, book value of equity, factor to adjust for 
stock splits or stock dividends, income before extraordinary items, market price, and pre- 
ferred dividends, and 159 observations with missing I/B/E/S data on one-year-ahead con- 
sensus annual earnings forecasts. We also deleted 2,605 observations with negative con- 
sensus analyst forecasts, since our tests require the capitalization of consensus analyst 
forecasts and capitalizing negative forecasts would imply the existence of negative prices. 





TABLE 1 
Sample Selection 
Descriptions Firms 
Firm-years listed on both Compustat and J/B/E/S from 1984 to 2003 (excluding 42,320 


financial institutions and utilities and firms with negative book value). 
Less firm-years with: 





Missing Compustat data (348) 

Missing I/B/E/S data (159) 
Subtotal 41,813 
Less firm-years with: 

Negative forecasts (2,605) 

Missing standard deviation of forecasts (11,480) 
Final Sample 27,728 








$ More specific findings that also suggest that analyst forecast dispersion measures uncertainty and information 
asymmetry in the capital markets include evidence that forecast dispersion increases surrounding earnings an- 
nouncements (Morse et al. 1991; Brown and Han 1992), option listings (Li-Chen et al. 1995), corporate re- 
structurings (Lopez and Clement 2000), and changes in accounting methods (Elliott and Philbrick 1990). Other 
studies have shown that forecast dispersion increases with the level of discretionary accruals (Lee and Choi 
2000) as well as when earnings are negative, decrease, or are volatile (Ciccone 2001; Ang and Ciccone 2001). 
Decreases in forecast dispersion have been documented to occur when the level of insider purchases increases 
xm and Mande 1998) and when management discloses additional confirming forecasts (Clement et al. 
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Additional I/B/E/S data on the standard deviation of consensus annual earnings fore- 
casts required forecasts from more than two analysts and resulted in an additional loss of 
11,480 observations. This yielded a final sample of 27,728 firm-years over our 20-year 
sample period. To classify our sample into high and low forecast dispersion categories, we 
ranked our sample firms by year using the standard deviation of analyst forecasts, resulting 
in 13,875 observations being classified as high-dispersion firm-years and 13,853 observa- 
tions being classified as low-dispersion firm-years.’ 

Data requirements of the additional sensitivity tests include the daily market returns 
from CRSP. From I/B/E/S, we required the adjusted reported earnings, long-term growth, 
and number of forecasts. We also required the standard industrial classification (SIC) code, 
total assets, and eight continuous years of income before extraordinary items from Com- 
pustat. The additional data requirements reduced our observations to 26,389 for our tests 
using returns, 26,075 for our tests conditioned on market beta, and 16,329 for our 
tests conditioned on earnings persistence. 


Data Definitions 


The dependent variable, market price (P. >), is set as the closing security price on the 
last trading day of the month in which we set our metric for consensus analyst forecasts, 
adjusted for stock splits and stock dividends. To control for heteroscedasticity and size, we 
follow Brown et al. (1999) and standardize both our dependent and independent variables 
by P,,-4. 

Book value per share (BV, ), is total common equity divided by shares outstanding and 
earnings (X,,) is income before extraordinary items, less preferred dividends, divided by 
shares outstanding. Consensus analyst forecasts are measured in the month following the 
earnings announcement. With annual (rather than quarterly) forecasts, econometric concerns 
relating to stale forecasts are not likely to be material. Forecast dispersion is the standard 
deviation of consensus analyst forecasts, standardized by consensus analyst forecasts.* 
When the value of this variable for a firm-year is ranked in the upper or lower half of the 
sample distribution, we classify this observation as high or low forecast dispersion, respec- 
tively. Finally, we winsorize our variables yearly at the 1 percent level to mitigate possible 
undue influences of outliers. 

In Table 2, we provide descriptive statistics for the full sample and the dispersion 
subsamples. We find that our regression variables, P,,, X, ,, and f,, are all significantly lower, 
and BV,, is significantly higher, when forecast dispersion is high (significance at a 1 percent 
level). Further, changes in X,, (AX, ,) and market returns (RET; ) are also significantly lower 
when forecast dispersion is high (significance at a 1 percent level). With the exception of 
RET, , these variables are deflated by prior period price, and as a percentage of P,,_,, these 
differences are as one might expect across the two information environments. 

Surprisingly, the mean and median of v,, are nearly identical across the two subsamples. 
This may be a result of offsetting positive and negative residuals. Comparing the absolute 
value of the residuals reveals that the magnitudes of the residuals are significantly greater 
at a 1 percent level for the high-dispersion firms than the low-dispersion firms. Further, we 
find that forecast errors are significantly greater, at a 1 percent level, for high-dispersion 


7 The imbalance between high- and low-dispersion firms results from the odd number of observations per year 
as well as ties at the 50 percentile being classified as high-dispersion. 

s Standardizing forecast dispersion by price rather than consensus analyst forecasts does not alter our results or 
our conclusions. 
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firms than for low-dispersion firms. These results suggest that analysts base their forecasts 
on less reliable information when forecast dispersion is high. 

We also report descriptive statistics for cost of capital, long-term growth, market beta, 
eamings persistence, analyst following, accounting losses, previous decreases in market 
price, and firm size. The prior literature (such as Abarbanell 1991; Collins and Kothari 
1989; Teoh and Wong 1993; among others) claims these variables likely affect future earn- 
ings and the market pricing of equity. We expect these same variables to be factors that 
analysts consider when formulating their forecasts. We find that cost of capital, long-term 
growth, market beta, and analyst precision (inverse of analyst following) are all significantly 
larger; the occurrence of accounting losses and previous price decreases are significantly 
higher; and earnings persistence and firm size are significantly smaller for high-dispersion 
firms (at a 5 percent level, or less).? 

We present the Pearson correlations in Table 3. As with other research on valuation, 
we find that P,, is significantly positively correlated at a 1 percent level with X,, and BV... 
We find that the correlation between P;, and f,, is also significantly positive at a 1 percent 
level and nearly double the correlation between P;, and X,,. Additionally, f,, is significantly 
positively correlated at a 1 percent level with X,, and, BV,, where the correlation indicates 
the extent that analysts rely on accounting fundamentals to forecast future earnings. Further, 
),, and the absolute value of $,, are significantly positively associated at a 1 percent level 
with P,, but the correlation is substantially less than the correlation between f,, and P. , 
indicative of the association between analyst forecasts and market prices overlapping with 
the association of market prices with earnings and book value. 

The standard deviation of f,, s(f,,), serves as our measure of forecast dispersion. As 
expected, we find s(f,,) is significantly negatively correlated at a 1 percent level with P; 
We also find s(f,,) is significantly negatively correlated at the 1 percent level with X,,, f, , 
and b;,, and significantly positively correlated at a 1 percent level with the absolute value 
of ,,. Overall, the correlations of our variables with s(f,,) are consistent with how these 
variables varied across the low and high forecast dispersion subsamples, reported above. 

Table 4 presents summary statistics of our first stage estimation of v,,, where v,, is the 
residual from regressing analyst forecasts on earnings and book value in Equation (2). We 
find that the mean of the yearly R?s is 0.7972. The high R?s indicate that a substantial 
proportion of the variations in analyst forecasts are explained by earnings and book values. 

When we estimate v,, by dispersion type, we find that the means of the yearly R’s are 
0.8961 and 0.7345 for the low- and high-dispersion subsamples, respectively. The difference 
in the means suggests that analysts of high-dispersion firms weight other factors more, and 
earnings and book value less, in their forecasts than do analysts of low-dispersion firms. 
This difference is also indicated by the differences in regression coefficients on accounting 
earnings, with means of 0.669 and 0.300 for low- and high-dispersion firms, respectively. 


IV. EMPIRICAL RESULTS 
Tests of H1: The Explanatory Power of Analyst Forecasts and of Earnings and 
Book Value 
Table 5 presents results from tests of H1. Panel A reports results from regressing price 
on earnings, book value, and analyst forecast residuals (EBAF model). We find the mean 


? We also perform additional tests of our hypotheses by interacting these variables with the variables in Equations 
(3) and (4) to identify whether analysts weight these factors more heavily in poor information environments 
than in good information environments. We report results for these additional tests in Section IV. 


The Accounting Review, May 2007 


661 


The Influence of Forecast Dispersion on Incremental Explanatory Power 


(a8pd 1xəu uo panumuuoo) 














I000 1000 1000 

00I  600— 600- 9IO 

vI00O 1000 

001 200 900 

10070 

OUI  8€0 

001 

Taq "qv aa "aq "sw “oT 


SSTO [000 1000 

T00 ¿OO  v0O 

00 T000 1000 
t00- v00—- t00- 

1000 1000 3 1000 

60 p00 900 

I000 8100 8000 

Tcro 100 o0 

IvLO0 1000 

00T OOO +00 

1000 

OOT 800 

O01 





1000 
0T 0— 
T00'0 
L0 0— 
T00'0 
60°0— 
T0070 
LAS 
t000 
c0 0— 
I00'0 
£0'0 
I000 
pTO 


00'1 





P*a] 


1000 
60'0— 
T000 
t00 
8900 
I00— 
I000 
£0 0— 
89C 0 
100 
100°0 
$0'0— 
T000 
Oro 
I00'0 
€p O 


OO I 


Ta 


`w 


XLI)8JA| UOT)E[9.IO, ) 
£ TISVL 


1000 
6r 0— 
8000 
c0 0— 
T00°0 
0c 0— 
T00°0 
62 0— 
100°0 
$00— 
1000 
60'0— 
I00'0 
810 
T1000 
LS'O 
1000 
6r'0 


O0 I 





HI 


100°0 
£0'0— 
c00'0 
c0 0— 
1000 
¿0'0— 
T00'0 
¿00 
L¥6'0 
000 
T00'0 
L0 O— 
TQ0°0 
¿T 0— 
1000 
tro- 
100°0 
t10- 
1000 
91'0 


00'T 


2 


1000 
pro~ 
t1000 
90'0 
100°0 
0c 0— 
1000 
£c0— 
1000 
$0:0— 
T00°0 
cT O~ 
T00'0 
$0'0— 
1000 
60'0 
10000 
L0 O— 
1000 
$9'0 
1000 
ISO 


00'I 





Ux 


1000 
cV 0— 
I00'0 
cT 0— 
1000 
81 0— 
[00 0 
82 0- 
100°0 
90 0— 
IPÇ 0 
I0'0 
T1000 
9c 0 
1000 
6r'0 
1000 
0T 0— 
1000 
69'0 
1000 
c0'0— 
I00'0 
6€0 


O0'I 





"AU 


8690 
00'0 
c00'0 
£0'0— 
1000 
£0'0 
1000 
SUO 
100°0 
STO— 
T00°0 
90'0— 
100°0 
9r 0— 
T000 
L0'0— 
1000 
$00 
1000 
c0 0— 
100°0 
tTO 
1000 
£0'0 
10070 
eL o- 


00I 
"LH 











The Áccounting Review, May 2007 


—————————————————————————————— 


Teak [eosy soud ot jo 3uouraounouue sSurs [enuue ou Surao[oj 
puow oy} Joy Áep Surpen isej oy) uo soud Grmoəs Surso[o og Aq pezrprepusjs aw pue spuopiatp x2ojs pue suds 312018 107 pojsnípe are so[quruA JUVASA ITV 


Bryan and Tiras 


3 Teak jo SuruuiZoq ot 3e poinseour sjosse [5301 peisnfpe uonggur jo 3o[ om = "zo 

pus *( ostA1oujo 'oAngdou sem WA Ioud og; wog aoud ur o3ugqo IP Jt [ 01 395 ƏJQ8LIRA Iopu uu = “qq 

‘O esto *; Teak JOJ SSO] jou e peu reoÁ uug ay] JI I 01 19$ 9[QEU7£A lO]EOTDUI w = "qy 

“SSUTUIVS SIBDA JXƏU JO JSBOOIOJ ISATBUB snsuosuoo 9qi ouruojop 0) S/H/g/I Aq pəsn siseoəsoj Jo Joqumu ayy Aq paptaip | = “qu 
‘(SUOTBAIOSGO 6Z€'91 0) paran) ponad reəK-1q8rtƏ ue 19A0 pere[uope? je3Á oq jo Suruur8əq om W əouəlstsrod sSurumo = M 
(suonBA1eSqo G/0'9c, o) Parang) [—; re2Á JO} sumar Á[rep tnt [opour Joye oq Sursn pamore waq ayeu = "gy 


Juəurəounouug sšurureə enuus oq) Jumorjoz uour 31] Ul pamMseoul “‘WMOIs urrə)-Suo JO sise52ro] JsATBUR snsuosuoo "OT 
'(suonsATesqo ç/0'9Z 0j parun) [edo Jo es 
er 
Aq peziprepug;s Juoursounouur sume punuuv 94} SUMOO] qjuoui ot ur pamsvour 'sSurureo s,1eoÁ 1xou JO SISBOAIO} ISATBUB Snsuosuoo Jo uongrA9p piepuu]s = fs 
‘SSUTUIBS S/T //] MÆ sso[ quoursounouue sSurureə enum oy) SuTMoyoy qyuoui oq Ur panseeul 'sduruTeo s,reoÁ jxou Jo siswoaroy ysAyeue snsuəsuoo — 'f 4 
'SdUTUIEO S,I83Á XU JO STENPISAI S882310} jeÁ[eUE Snsuosuoo Jo ən[gA IMPOSE = | al 
a + age + "Zig + = “ff ise pətgrnəreo ‘SSUTUIVS S,IUoÁ JXOU JO STEDISOI $)89910J ySATeUB snsuosuo2 — íq 
ueuoounouue saurureo [enuue ou SuLMOT[OJ puou ət) ur pamsgəm “ggurureə s,rgəÁ 1xəu JO SISEIAIOJ jsÁ[eU? Snsuosuo2 = i 
"Surpusjsjno SIEYS Aq poprAIp 'spuoptArp paugjgoud ssop stray Kreurpioeuxo 210794 Əuroour ur oSuvqo = ^ AV 
"Surpugjsjno səreus Aq poptatp 'SPUopIAIp paumjaud sso[ suray; Kreurpioemxo o10Joq 9uroour = x 
*3urpug]s]no sareys Aq pəprarp '[e101 Aymbe uowwos pus-mek = Ag 
“Teak SULAOI[OJ oq ojgp ourus Ip YSnomp juouroounouue sdurureo penuue om SurMo[o muour og Jo Avp Sumpen ise; oq; Woy summer Á[rep popunoduioo = “ray 
-Jusursounouue sšurursə [enuue oy} Zurmopoz uyuour om} jo Áep urpe ise] əy) uo əəud Guməəs Sursopo = "T 
“SUONTUYI 9[qeUgA 
‘BZL‘LZ st ordures my jo ozrs əlduras 
‘anyBa-d payeloosse SI! pue JUIOYJIOI uorns[a11oo uosIeaqd Ip sjuosoud joo goes 





[000 100°0 1000 1000 1000 1000 1000 ooro 1000 1000 I000 §=100°0 - 6990 I000 I000 I000  I000 , 

£00— tOO- /S0O— So'o- 0C0- 8F0- 800— 100- t00- 970 100 LEO | 000 STO LE'O 800- 90 “Zç 
[000 1000 ZITO 1000 #Fh9O 1000 I000 1000 1000 t000 T000 1000 1000 1000 I000 T000 , 

OOT ro 900 100- 900 00 pro 800 oro soo 90'0— $00— pro- 600- 900 £90- 6F0- “Ud 
[000 1000 1000 1000 STOO 1000 1000 1000 1000  IO00 1000 1000 31000 1000 T1000 

OOT 100 ETO- ¿UO zro 200 ozo 600 ZU Zro 6U0- ZEO- ISO- zoo- oro- oro- "^y 


"da "Ww “aa "aq “aw ">or "L (ps “gy y "a te Uyv ty "Ag ay 7 





























(pənupuoo) £ AIAVL 


662 


The Accounting Review, May 2007 


The Influence of Forecast Dispersion on Incremental Explanatory Power 663 


TABLE 4 
Summary of Properties from Estimating Forecast Residuals in First-Stage OLS Regression of 
Analyst Forecasts on Earnings and Book Value 


f, = Š + 5, X, + BV, + w, 


Coeff. Exp. Sign Mean Std. Err. Min. _ Median Max 
Full Sample 

Šo +/- 0.062 0.011 0.037 0.061 0.081 
Š, + 0.389 0.016 0.372 0.385 0.415 
Š, + 0.082 0.003 0.078 0.081. 0.089 
Adj. R? 0.7972. 0.0391 0.7457 0.7910 - 0.9066 
Low (L) Dispersion Subsample 

8, +/— 0.036 0.011 0.008 0.034 0.053 
Š, + 0.669 0.098 0.554 0.676 0.973 
8, + 0.060 0.012 0.023 0.061 0.073 
Adj. R? 0.8961 0.0290 0.8566 0.9012 0.9716 
High (H) Dispersion Subsample 

Š, +/— 0.072 0.012 0.050 ' 0.070 0.093 
Š, + 0.300 0.013 0.281 0.297 0.325 
8, + 0.079 0.004 0.073 0.078 0.090 
Adj. R? 0.7345 0.0550 0.6610 0.7235 0.8884 


Statistics reported are based on the estimates from 20 annual cross-sectional regressions from 1984 to 2003 
using the above equation. 
Sample size of full sample is 27,728. Sample size of high-dispersion subsample is 13,875. Sample size of low- 
dispersion subsample is 13,853. 
Forecast dispersion is calculated as the standard deviation of consensus analyst forecasts, standardized by 
consensus analyst forecasts. When the value of this variable for a firm-year is ranked in the upper or lower half 
of the sample distribution, we classify this observation as high or low forecast dispersion, respectively. 
Variable Definitions: 
f;, consensus analyst forecasts of next year's earnings per share, measured in the month following the 
annual earnings announcement; 
X,, = income before extraordinary items less preferred dividends, divided by shares outstanding; 
BV,, — year-end common equity total, divided by shares outstanding; and 
$, = consensus analyst forecasts residuals of next year's earnings per share, calculated using the above 
equation. 
All relevant variables are adjusted for stock splits and stock dividends and are standardized by the closing 
security price on the last trading day for the month following the annual earnings announcement of the prior 
fiscal year. 


of the adjusted R2s across the yearly regressions is 0.6769. Consistent with the prior lit- 
erature, we find that the means of the yearly coefficients on both X,, and BV,, are sigmifi- 
cantly greater than zero at a ] percent level (means of 3.651 and 1.085, respectively). We 
also find that the mean of the yearly coefficients on analyst forecast residuals, v,,, is 10.392, 
which is also significant at a 1 percent level.'? 


10 We also test our hypotheses by pooling our sample firms across all years. Using White’s (1980) adjusted 
t-statistics and Vuong’s (1989) likelihood ratio test, we find similar results to those reported. 
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TABLE 5 
Tests of H1: OLS Regressions of Market Price on (1) Earnings, Book Value, and Forecasts 
Residuals from a First-Stage Regression; (2) Earnings and Book Value; and (3) Analyst 
Forecasts 


Coeff. Exp. Sign Mean | t-statistic 


Panel A: (EBAF Model) Results from Regressing Price on Earnings, Book Value, and Forecast 
Residuals from a First Stage Regression 


P Je — Bo + B,X,, m BBV; ts B.b;, + od, 


Bo j= 2.796 128.33*** 
B, T 3.651 115.9400" 
B, $ 1.085 213.53 
B, + 10.392 152.49*** 
Raar 0.6769 


Panel B: (EB Model) Results from Regressing Price on Earnings and Book Value 
P MC Bo + BX; + BBV; + py, 


Bo +/- 3.181 128.48*** 
B, + 3.645 97.95*” 
B, 4 1.019 171.28% 
R2, 0.5519 

Reap Rl 0.1250 5.41% 


Panel C: (AF Model) Results from Regressing Price on Analyst Forecasts of Future Earnings 


P. = a, + Tit ps + Ky, 


T, fee | 2349 110.25*** 
T, gs 11.368 334.59" 
R2, 0.6621 

Reap — Rl 0.0148 1.71" 


* ** *** Indicate two-tailed significance at the 10, 5, and 1 percent levels, respectively. 
$ 9» Indicate one-tailed significance at the 10, 5, and 1 percent levels, respectively. 
Sample size is 27,728. 
Reported t-statistics are calculated by estimating a pooled standard deviation over the 20 yearly regressions. 
Variable Definitions: 
P,, = closing security price on the last trading day of the month following the annual earnings announcement; 
y , = income before extraordinary items less preferred dividends, divided by shares outstanding; 
BV. — year-end common equity total, divided by shares outstanding; 
f. = consensus analyst forecasts of next year's earnings, measured in the month following the annual earnings 
announcement; and 
$,, = consensus analyst forecasts residuals of next year’s earnings, calculated as: f,, = 8) + 5,X,, + 8,BV,, 
+ Vir 
All relevant variables are adjusted for stock splits and stock dividends and are standardized by the closing 
security price on the last trading day for the month following the annual earnings announcement of the prior 
fiscal year. 





Panel B of Table 5 reports the regression results of the EB model. As with our results 
reported in Panel A, we find that the means of the yearly coefficients on both X,, and BV., 
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are significantly greater than zero at a 1 percent level (means of 3.645 and 1.019, respec- 
tively). The mean of the yearly adjusted R?s, however, is only 0.5519. The 0.1250 difference 
between RZ4,, and R2, is significant at the 1 percent level, supporting Hla, thus providing 
evidence that analyst forecasts exhibit significant explanatory power beyond that of earnings 
and book value. 

Hypothesis 1b tests whether the market prices analyst forecasts as fully subsuming the 
information reflected by the accounting fundamentals. To address this question, we compare 
the adjusted R? of the EBAF model to that of the AF model. Panel C of Table 5 reports 
the results from regressing the AF model. We find that the mean of the yearly coefficients 
on f,, is 11.368, which is significant at a 1 percent level, and.the mean of the yearly 
adjusted R?s is 0.6621. 

The difference between RZ,,, and Ri, is only 0.0148 (significant at the 5 percent level). 
While statistically supporting H1b, the magnitude of this result suggests that Ohlson's 
(2001) proposed model, on average, does not economically improve upon a naive model. 

To illustrate the implications of our findings, we graph in Figure 1 the explanatory 
power of the EBAF, EB, and AF models reported in Table 5, using a Venn diagram. The 
area of the box represents the set of information that explains market prices and the two 
circles jointly represent the explanatory power of the EBAF model (R2,,,), which comprises 


FIGURE 1 
Explanatory Power of Regressing Price on: (1) Earnings, Book Value, and Analyst Forecast 
Residuals, Estimated by a First-Stage Regression (EBAF model); (2) Earnings and Book Value 
(EB model); and (3) Analyst Forecasts (AF model) 
Full Sample 


Explanatory 
power of EB 
model (a+c) 


C , 


c = 81.196 of unshaded circle 
and 97.396 of shaded circle 


Explanatory power of EBAF model (a+b+c) 





a = 1.4896 b = 12.5096 c =53.71% 


The values reported are based on the adjusted R?s reported on Table 5. 

“a” is the area of the shaded circle that does not intersect the unshaded circle, representing the explanatory 
power of earnings and book value beyond that of analyst forecasts. 
“b” is the area of the unshaded circle that does not intersect the shaded circle, representing the explanatory 
power of analyst forecasts beyond that of the accounting fundamentals. 

“c” is the area of the shaded circle that intersects with the unshaded circle, representing the explanatory power 
of the information analyst forecasts capture that is reflected by earnings and book value. 
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67.69 percent of the box’s area. Individually, however, the shaded circle that represents the 
explanatory power of the EB model (RZ,) covers 55.19 percent of the box; and, the un- 
shaded circle that represents the explanatory power of the AF model (R25), covers 66.21 
percent of the box's area. 

The area of the shaded circle that does not intersect the unshaded circle (labeled ‘‘a’’) 
is the difference between R2,,. and RZ, (1.48 percent) and represents the explanatory power 
of earnings and book value beyond that of analyst forecasts. The area of the unshaded circle 
that does not intersect the shaded circle (labeled *'b") is the difference between R2,,, and 
RZ, (12.50 percent), and represents the explanatory power of analyst forecasts beyond that 
of the accounting fundamentals. The size of the area covered by “a” and “b,” therefore, 
represents the extent of support for H1. 

Additionally, the intersection of the two circles (labeled ''c") represents the explanatory 
power of the information analyst forecasts capture that is reflected by earnings and book 
value, and covers approximately 53.71 percent of the box. Area “c,” however, also covers 
81.1 percent of the unshaded circle, representing the extent that analyst forecasts rely on 
the value-relevant information in earnings and book value; and, 97.3 percent of the shaded 
circle, representing the extent that information reflected by earnings and book value is 
captured by analyst forecasts. In summary, we find that, on average, analysts forecasts 
incorporate almost all of the value-relevant information reflected by earnings and book 
value, and this information comprises a substantial portion of the value-relevant information 
captured by analyst forecasts. 


Tests of H2: Differences across High and Low Forecast Dispersion 


Table 6 presents results from tests of H2. Panel A provides the results by dispersion 
type for the EBAF model. We find that the means of the yearly adjusted R?s are 0.7051 
and 0.6360 for the low- and high-dispersion subsamples, respectively (difference of 0.0691 
is significant at a 1 percent level). Further, we find that the means of the yearly coefficients 
on X,» BV,» and $,, are positive and significant (at a 1 percent level) for both subsamples, 
but the means for X,, and $,, are both significantly lower (at a 1 percent level) for the high- 
dispersion subsample, as Ohlson's (1995, 2001) model predicts."! 

Panels B and C of Table 6 report the results from regressing the EB and AF models 
by dispersion type, respectively. For the EB model, we find that the means of the yearly 
adjusted R?s are 0.6109 and 0.5224, respectively for the low- and high-dispersion subsam- 
ples (difference of 0.0885 is significant at a 5 percent level). We also find similar results 
for the means of the yearly coefficients on X,, and BV,, across the subsamples as those 
reported for the EBAF model. For the AF model, we find that the means of the yearly 
adjusted R?s are 0.7025 and 0.5947, respectively for the low- and high-dispersion subsam- 
ples (difference of 0.1078 is significant at a 5 percent level). Further, the means of the 
yearly coefficients on f,, are 11.991 and 10.451 (both significant at a 1 percent level) 
respectively for the low- and high-dispersion subsamples, where the difference is significant 
at a 1 percent level, as expected. 

In Figure 2, we compare the adjusted R?s reported on Table 6 to illustrate how the 
explanatory power of analyst forecasts and of earnings and book value vary by dispersion 
type. Panel A presents our findings for the low-dispersion subsample and Panel B presents 
our findings for the high-dispersion subsample. 


!! Expectations on how the coefficients on book value will vary across dispersion type are contradictory, therefore 
we offer no prediction for BV,, The differences in the means of the yearly coefficients on BV,, we report, 
however, are consistent with the abandonment hypothesis suggested by Barth et al. (1998). 
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TABLE 6 
Tests of H2: OLS Regressions of Market Price on (1) Earnings, Book Value, and Forecasts 
Residuals from a First-Stage Regression; (2) Earnings and Book Value; and, (3) Analyst 
Forecasts—Partitioned by Dispersion Level 


Coeff. Exp. Sign Mean t-statistic 


Panel A: (EBAF Model) Results from Regressing Price on Earnings, Book Value, and Forecast 
Residuals from a First Stage Regression 


P, € Bo + BX), + B,BV,, + BaD, * Heje 





Low (L) Dispersion Subsample 

Bo T 2.886 78.39*** 
B, +/— 7.681 103.11** 
B. + 0.776 7135"* 
Ba + 12.103 93.96%* 
Rus 0.7051 

High (H) Dispersion Subsample 

Bo +/— 2.644 92.18*** 
B. + 2.122 55.799 
B. + 1.061 169.62% 
B. + 8.432 96.83*** 
Ras 0.6360 

Test of Differences (H—L) between High- and Low-Dispersion Subsamples 

A, T/— —0.242 —5.0]*** 
AB, = —5.559 —65.24* 
AB, a 0.285 22.36*** 
AB; = —3.671 —233]^* 
AR iF —0.0691 -1.55 


Panel B: (EB Model) Results from Regressing Price on Earnings and Book Value 
P, x Bo T BX), + B,BYV,, + Py; 
Low (L) Dispersion Subsample 


Bo Se 3.411 82.73*** 
B, + 7.478 88.44**” 
B, + 0.730 59.23" 
Ris 0.6109 

Rinar — Rim 0.0942 2.36" 
High (H) Dispersion Subsample 

Bo HS 2.025 91.3207% 
B, + 2.081 47.71 
B; + 1.003 140.82" 
R2, 0.5224 

Résar — Rip 0.1136 3.97" 


(continued on next page) 
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TABLE 6 (continued) 


Coeff. Exp. Sign Mean ^ t-statistic 
Test of Differences (H—L) between High- and Low-Dispersion Subsamples 

AB, +/— —0.486 —1232*** 
AB, — —5.397 —150.69*** 
AB. +/— 0.273 47.24*** 
AR? —0.0885 — 1.768 
A(RL, pc Re») 0.0194 1,737 


Panel C: (AF Model) Results from Regressing Price on Analyst Forecasts of Future Earnings 
P,, = To + nf, + Kj 
Low (L) Dispersion Subsample 


To +/— 2.468 67.10*** 
T, + 11.991 258.97" 
Ri. 0.7025 

High (H) Dispersion Subsample 

To mr 2.466 87.47*** 
T; + 10.451 203.47% 
Ri. 0.5947 

Rup Ras 0.0413 olor 
Test of Differences (H—L) between High- and Low-Dispersion Subsamples 

Atty +/— —0.002 —0.05 
À, = —1.540 22] 
AR. —0.1078 —249* 
A = Rip) 0.0387 8.41%" 


* ** *''* Indicate two-tailed significance at the 10, 5, and 1, percent levels, respectively. 
# ^ * Indicate one-tailed significance at the 10, 5, and 1, percent levels, respectively. 
Sample size of high-dispersion subsample is 13,875. Sample size of low-dispersion subsample is 13,853. 
Forecast dispersion is calculated as the standard deviation of consensus analyst forecasts, standardized by 
consensus analyst forecasts. When the value of this variable for a firm-year is ranked in the upper or lower half 
of the sample distribution, we classify this observation as high or low forecast dispersion, respectively. 
Reported t-statistics are calculated by estimating a pooled standard deviation over the 20 yearly regressions. 
The variables are defined as follows: 
P,, = closing security price on the last trading day of the month following the annual earnings announcement; 
x , = income before extraordinary items less preferred dividends, divided by shares outstanding; 
BV, = year-end common equity total, divided by shares outstanding; 
f£ - consensus analyst forecasts of next year's earnings, measured in the month following the annual earnings 
announcement; and 
$, = consensus analyst forecasts residuals of next year's earnings, calculated as: f,, = Š, + 8,X,, + š,BV,, 
tw. 
All relevant variables are adjusted for stock splits and stock dividends and are standardized by the closing 
vwd price on the last trading day for the month following the annual earnings announcement of the prior 
fiscal year. 
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FIGURE 2 
Explanatory Power of Regressing Price on: (1) Earnings, Book Value, and Analyst Forecast 
Residuals, Estimated by a First-Stage Regression (EBAF model); (2) Earnings and Book Value 
(EB model); and (3) Analyst Forecasts (AF model) 
By Dispersion Type 


Panel A: Low-Dispersion Subsample 


Explanatory 
power of EB 


Explanatory power of EBAF model (at+b+c) 





a = 0.26% b= 9.42% c = 60.83% 
Panel B: High-Dispersion Subsample 


Explanatory 
_ power of EB 
model (a+c) 


Explanatory power of EBAF model (a+b+c) 





a = 4.13% b = 11.36% c = 48.11% 


The values reported are based on the adjusted R2s reported on Table 6. 

“a” is the area of the shaded circle that does not intersect the unshaded circle, representing the explanatory 
power of earnings and book value beyond that of analyst forecasts 

"b" is the area of the unshaded circle that does not intersect the shaded circle, representing the explanatory 
power of analyst forecasts beyond that of the accounting fundamentals. 

“c” is the area of the shaded circle that intersects with the unshaded circle, representing the explanatory power 
of the information analyst forecasts capture that is reflected by earnings and book value. 

Forecast dispersion is the standard deviation of consensus analyst forecasts, standardized by consensus analyst 
forecasts. When the value of this variable for a firm-year is ranked in the upper or lower half of the sample 
distribution, we classify this observation as high or low forecast dispersion, respectively. 
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As with the previous figure, area “a” represents the explanatory power of earnings and 
book value that is uncorrelated with the explanatory power of analyst forecasts. As shown 
in Panel C of Table 6, Rar — Ri, for the low-dispersion subsample is not significantly 
different from zero, therefore area “a” is almost nonexistent for the low-dispersion sub- 
sample. Area “b” again represents the explanatory power of analyst forecasts that is un- 
correlated with the explanatory power of earnings and book value, and covers 9.42 percent 
(R2,,p — Rlj) of the box (significant at a 5 percent level) for the low-dispersion subsample. 

In contrast, area “a” for the high-dispersion subsample is 4.13 percent (significant at 
a 1 percent level), thus providing evidence that when forecast dispersion is high, the ex- 
planatory power of earnings and book value is not fully subsumed by the explanatory power 
of analyst forecasts. Area “b” for the high-dispersion subsample is 11.36 percent (signifi- 
cant at a 1 percent level), again providing evidence that a significant portion of the ex- 
planatory power of analyst forecasts is uncorrelated with the explanatory power of earnings 
and book value. 

Hypothesis 2 is supported if areas “a” and “b” in Panel B of Figure 2 are significantly 
greater than those areas in Panel A. These differences in areas “a” and "b" represent how 
the incremental explanatory power of earnings and book value and of analyst forecasts, or 
A(Ržpar ~ Riz) and A(R2,,- — R2), respectively, vary across dispersion type. From Panel 
B of Table 6, we find A(R2,,- — RZ,) is 0.0194 (significant at a 5 percent level). From 
Panel C of Table 6, we find A(R2,,- — Ri,) is 0.0387 (significant at a 1 percent level). 
Together, these results support both H2a and H2b and indicate that analysts shift their 
reliance from earnings and book value to other value-relevant factors in poor information 
environments. 

In comparing area “c” across the two panels of Figure 2, we find that analysts capture 
99.5 percent of the information in earnings and book value, and this information comprises 
86.6 percent of the explanatory power of analyst forecasts, when forecast dispersion is low. 
When forecast dispersion is high, analysts capture 92.1 percent of the information in earn- 
ings and book value, but this information comprises only 80.9 percent of the explanatory 
power of analyst forecasts. Together, these results suggest that Ohlson's (2001) proposed 
model is most descriptive in poor information environments, where analysts are forced to 
base a substantial portion of their forecasts on other factors beyond those reflected by 
earnings and book value. 


Additional Sensitivity Tests 
Returns Regression Results 

The findings reported above are based on price-level regressions. Easton (1999) argues, 
however, that by first-differencing the price-level regressions, returns regressions mitigate 
the omitted variables problem and problems relating to nonstationarity in prices. We, there- 
fore, retest our hypothesis using returns regressions. The returns regressions are based on 
first-differences of Equation (6). Our estimation of “other information" in the returns format 
becomes changes in other information (Av,,), which is estimated by first-differencing Equa- 
tion (5). 

From untabulated results, we find that A$,, and Af,, are both significantly greater than 
zero at the 1 percent level. Also, the explanatory power of the EBAF model is significantly 
greater than that of the EB model, and to a lesser extent greater than that of the AF model, 
consistent with our price-level regression results. 

In comparing low- and high-dispersion firms, we find the coefficients on A?,, and A m 
to be lower for high-dispersion firms and the difference between R2,, ,. and R2,, and between 
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Resar and Ri, are significantly larger at the 1 percent level for the high-dispersion than 
low-dispersion firms, again consistent with our price-level regression results. 


Alternative Partition Variables and Perfect Forecasts 

Thus far, our partitions use only forecast dispersion to represent the information envi- 
ronment. The literature also claims forecast error, analyst following and firm size are highly 
correlated with information asymmetry (for example, see Brown et al. 1987), and would 
also likely be effective proxies for the information environment. We therefore repeat our 
tests by partitioning on each of these variables. We find (from untabulated results) that the 
differences in adjusted R’s persist, but to a lesser extent, across low and high forecast errors 
and low and high analyst followings, but not (at conventional levels) across small and large 
firms. 

Barron et al. (1998) point out that forecast dispersion is closely tied to both measure- 
ment error and information asymmetry. To strengthen the link between our empirical proxy 
and information asymmetry, we repeat our tests by replacing analyst forecasts with perfect 
forecasts, as proposed in Tse and Yaansah (1999). In their study, they use realized future 
earnings to proxy for perfect forecasts. When we regress realized future earnings in our 
regressions, we find the coefficients on $,, are dampened. The differences we document 
between K2,,. and RZ, and between R2,,, and R4,, however, persist. Our use of realized 
future earnings to proxy for perfect forecasts mitigates, to some extent, the measurement 
error inherent in using analyst forecasts as a proxy for “other information." Earnings re- 
alizations, however, are substantially different from expectations and likely inject nearly as 
much noise into our metric as they control, therefore care should be exercised when inter- 
preting the perfect forecast results. 


Inclusion of Controls for Industry Effects and Other Variables 

Prior studies have documented systematic industry effects in valuation. We control for 
industry effects by including control variables for the three largest industries represented 
by our sample, specifically, we control for durable goods, retailers, and other manufacturers. 
We find (from untabulated results) that the regression coefficients on X,, and $;,, or on fj» 
are higher for those firms in the retail and other manufacturer industries, and lower for 
those firms in the durable goods industry. The differences in adjusted R?s, however, persist 
after including these control variables. We also partition earnings into operating cash flows 
and accruals. We anticipate that by allowing separate coefficients on the components of 
earnings, the weighting on analyst forecasts will decrease, particularly for the high- 
dispersion subsample. The (untabulated) results indicate, however, no significant differences 
from the results reported. 

Finally, since our results suggest that analysts rely more heavily on other factors than 
on accounting earnings and book value when forecast dispersion is high, we retest our 
hypotheses by including the additional variables presented in Table 2 to identify which 
factors analysts consider in poor information environments. Specifically, we include mea- 
sures of long-term growth, market beta, earnings persistence, analyst forecast precision, 
accounting losses, previous decreases in price, and firm size. Since our focus is to identify 
how analyst forecasts vary across dispersion type, we retest the EBAF and AF models by 
including a dummy (0,1) indicator variable, H, that represents those firms from the high- 
dispersion subsample. We include H as its own regressor to control for systematic differ- 
ences across dispersion type and interact H with each regressor. The results from retesting 
the EBAF and AF models are reported in Table 7. 
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Additional Tests: OLS Regressions of Market Price on (1) Earnings, Book Value, and 
Forecasts Residuals from a First-Stage Regression; and (2) Analyst Forecasts—Interacted with 
Other Factors and a High-Dispersion Indicator Variable 


Coeff. Exp. Sign 


Mean 





t-statistic 


Panel A: (EBAF Model) Results from Regressing Price on Earnings, Book Value, and Forecast 
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TABLE 7 (continued) 


Mean 


= 2513 
—0.230 
2.058 
0.053 
0.122 
—0.232 
—13.804 
—0.092 
1.343 
—2.338 
12.802 
4.360 
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20:217 
1.841 
—0.011 
0.268 
0.212 
0.996 
—0.015 
—0.137 
0.046 
3.569 
—0.095 
1.868 
1.030 
5.351 
2.342 
0.349 
—0.214 
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_t-statistic 
—32.16*** 
-1.61 
421*** 
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0.46 
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Panel B: (AF Model) Results from Regressing Price on Analyst Forecasts of Future Earnings 
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at, + 10.792 20.92* 
Tug des 0.244 36.22*** 
1 um de 0.208 2,54** 
"m Ps 0.671 6.396» 
tt pp pi -9.259 —19.80*** 
Tia ma —0.527 —1.05 
at pp Bs -1912 —10.74*** 
Tis die —0.065 -236** 
Ton Bs —0.022 —0.04 
d sis gie —0.010 —1.78* 
TOH MB +/— —2.680 —34.23*** 
Tose E -0.452 —3.23*** 
i ve 3.857 7.93*** 
aa FAL = —0.297 —0.69 
Tur pP piis 0.336 1.46 
PN +/- —0.043 —1.35 
IA pie 1.751 2.29** 
THLG +/— —0.148 —15.88*** 
PM +/- 3.294 28.47*** 
Ti pep +/- 0.752 4,32444 
Ti ppp P 4.452 631*** 
ath a e 1.341 240** 
T pp m 0.209 0.79 
a s —0.024 ~0.58 


* ** *** Indicate two-tailed significance at the 10, 5, and 1, percent levels, respectively. 

», * ™ Indicate one-tailed significance at the 10, 5, and 1, percent levels, respectively. 

Sample size of high-dispersion subsample is 13,875. Sample size of low-dispersion subsample is 13,853. Total 

sample size is reduced by 1,653 observations for the market beta tests and by 11,399 for the earnings 

persistence tests. 

Forecast dispersion is calculated as the standard deviation of consensus analyst forecasts, standardized by 

consensus analyst forecasts. When the value of this variable for a firm-year is ranked in the upper or lower half 

of the sample distribution, we classify this observation as high or low forecast dispersion, respectively. 

Reported t-statistics are calculated by estimating a pooled standard deviation over the 20 yearly regressions. 

The variables are defined as follows: 

P,, = closing security price on the last trading day of the month following the annual earnings announcement; 

X , = income before extraordinary items less preferred dividends, divided by shares outstanding; 

V. - year-end common equity total, divided by shares outstanding; 

f. = consensus analyst forecasts of next year's earnings, measured in the month following the annual earnings 
announcement, and 

$,, = consensus analyst forecasts residuals of next year's earnings, calculated as: f,, = 8, + 5,X,, + 5)BV,, 


B 


+ v 
4i 
The other factor indicator (OF;) is set to LG; „ MB,, EP,» FP, , AL,, DP,, and, SZ,,, where: 
LG,, = consensus analyst forecasts of long-term growth, measured in the month following the annual earnings 


announcement; 

MB,, = market beta calculated using the market model with daily returns for year t—1 (limited to 26,075 
observations); 

EP,, = earnings persistence at the beginning of the year calculated over an eight-year period (limited to 16,329 
observations); 


FP,, = 1 divided by the number of forecasts used by I/B/E/S to determine the consensus analyst forecast of 
next years earnings; 
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AL,, = an indicator variable set to 1 if the firm year had a net loss for year t, otherwise 0; 
DP,, = an indicator variable set to 1 if the change in price from the prior year was negative, otherwise 0; and 
sZ, = the log of inflation adjusted total assets measured at the beginning of year t. 


All relevant variables are adjusted for stock splits and stock dividends and are standardized by the closing 
security price on the last trading day for the month following the annual earnings announcement of the prior 
fiscal year. 


Our results indicate that analysts consistently significantly weight (at a 1 percent level) 
long-term growth less, and market beta, earnings persistence, and forecast precision more, 
when forecast dispersion is high. Accounting losses are weighted more in the AF model at 
a 5 percent level of significance, but at a 10 percent level in the EBAF model. We find, 
however, that previous price decreases and firm size are not consistently considered by 
analysts. Overall, Table 7 provides evidence of other factors not reflected by earnings and 
book value that analysts incorporate into their forecasts when the information environment 
1S poor. 


V. CONCLUSION 

This study provides evidence in support of Ohlson’s (2001) proposition that consensus 
analyst forecasts are an effective proxy for other information in a model that regresses 
market prices on earnings, book value, and other information. Similar to Dechow et al. 
(1999), we find that the inclusion of analyst forecasts significantly improves the explanatory 
power of the model. The explanatory power of earnings and book value relative to that of 
analyst forecasts, however, is on average very small. This cross-sectional evidence suggests 
analysts are, on average, fully incorporating the information reflected in earnings and book 
value, plus significantly more information beyond earnings and book value. 

In poor information environments, we find that the explanatory power of analysts and 
of earnings and book value are significantly lower than in good information environments, 
consistent with the predictions of Ohlson’s (1995, 2001) valuation model. In poor infor- 
mation environments, however, our findings suggest that poor earnings quality forces ana- 
lysts to weight more heavily other value-relevant factors in their forecasts, factors not 
reflected in earnings and book value. We find that this shift by analysts away from relying 
on accounting fundamentals results in the explanatory power of analyst forecasts overlap- 
ping to a lesser extent with the explanatory power of earnings and book value. Likewise, 
we find that this shift results in the explanatory power of earnings and book value overlap- 
ping to a lesser extent with the explanatory power of analyst forecasts. Our study, we 
believe, is the first to calibrate the extent to which these shifts occur. 

This study is likely to benefit practitioners in their efforts to determine the appropriate 
weights to place on earnings, book value, and other information when valuing a firm. 
Further, we demonstrate to practitioners the importance of shifting weights when the in- 
formation environment deteriorates. For accounting researchers, this study provides guid- 
ance on how to improve the power of the valuation models used in future research. While 
it may be intuitive to believe that the explanatory power of analyst forecasts or of earnings 
and book value would differ across information environments, studies to date have failed 
to exercise such controls. 
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ABSTRACT: We report experimental results for a simple bimatrix game between a 
manager and an auditor. We investigate whether the quality of audited financial state- 
ments improves if the relative proportion of perfectly honest auditors increases. We 
find that the quality of audited reports Is higher if computerized auditors who always 
perform a high audit effort are present. This result is in direct contrast to the Nash 
prediction for our game. The Quantal Response Equilibrium, which explicitly takes Into 
account boundedly rational! behavior, supports our experimental data. Our main find- 
ings depend neither on framing nor the payoff matrix we use. 


Keywords: auditing; experimental economics; game theory; bounded rationality. 
Data Availability: Data and instructions are avallable from the authors on request. 


I. INTRODUCTION 

he recent wave of accounting scandals has opened a debate among academics, reg- 
| ulators, and the accounting profession on how to restore public faith in corporate 
financial disclosures. The discussion focuses on managers who have taken advantage 
of overly “aggressive” accounting, and who use misleading, possibly even fraudulent, ac- 
counting practices. In addition, the auditing profession has been fiercely criticized for its 
insufficient effort, both when performing an audit and when reporting the findings to the 

public (see [Zeff 2003a, 2003b] for an overview). 
Simple bimatrix games have been presented in the auditing literature to analyze the 
strategic interdependence between the manager’s reporting strategy and the auditor’s effort 
choice (see, among others, Magee 1980; Fellingham and Newman 1985). In these models, 
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the manager can either prepare correct financial statements or overstate the economic sit- 
uation of his company. The auditor can either conduct a cursory audit that leaves manip- 
ulations undetected, or a comprehensive audit. If all players act purely opportunistically, 
i.e., choose their strategies based only on their economic incentives, then the solution of 
such a game is a unique Nash Equilibrium in mixed strategies. The manager's and auditor's 
equilibrium strategies, in turn, determine the quality of audited financial reports. In the 
following, we address the question of how to decrease the frequency of manipulations 
the auditor fails to detect. 

Standard game theory for the models mentioned above predicts that substituting some 
of the opportunistic auditors with auditors who always choose high audit effort and report 
their findings truthfully to the public does not affect the equilibrium quality of audited 
financial statements. The following arguments lead to this result. If auditors who always 
perform a high audit effort replace some opportunistic auditors, the remaining opportunistic 
types completely offset their reputable colleagues' outstanding audit quality. Because the 
manager's expectation of overall audit quality (comprising the unconditionally honest au- 
ditors) does not change, he has no incentive to adjust his reporting strategy. 

In contrast to the above, the present paper describes a laboratory experiment showing 
that an increase in the proportion of auditors who always perform high audit effort irre- 
spective of their economic incentives indeed increases the quality of audited financial state- 
ments. This result was obtained even though the payoffs in the bimatrix game we investi- 
gated remained constant. In particular, we implemented two treatments representing two 
extreme scenarios in the relative proportion of auditor types. In treatment A, all participants 
in the role of auditors chose their audit effort, which became relevant for the payment 
participants received at the end of the experiment. In treatment B, we randomly substituted 
ex post one-third of the auditor participants’ decisions on audit effort with a high audit 
effort. Thus, computerized auditors who automatically exerted high audit effort performed 
one-third of the audits in treatment B. By comparing the participants’ behavior between 
treatments, we analyzed the computerized auditors' effect on both the auditor participants' 
audit effort and on the manager participants' reporting choice. 

In line with standard theory, we find that the presence of computerized auditors induces 
participants in the role of auditors to choose a high audit effort less often. Thus, comput- 
erized auditors, which automatically exert high effort, crowd out auditor participants who 
perform high effort strategically. Nevertheless, and contrary to the Nash prediction, the 
overall audit quality is actually higher in the treatment with computerized auditors, because 
the crowding out is incomplete. Thus, managers manipulate financial statements less often 
when faced with a certain percentage of computerized auditors, because there is a greater 
probability of manipulated reports being detected than there is without computerized au- 
ditors. Therefore, the quality of audited financial reports is indeed higher if computerized 
auditors are present. With regard to the current policy debate on audit oversight, which in 
addition has payoff consequences, our results suggest that the increase in type uncertainty 
caused by a "random audit of audits" by itself improves the quality of audited reports. 

We show that the deviations of individual behavior from Nash predictions that we 
observed in our experiment can be modeled with boundedly rational behavior, as captured 
by the Quantal Response Equilibrium developed in McKelvey and Palfrey (1995). This 
model can be envisaged as one where players make an error in the assessment of their 
expected payoff. Such errors are relevant in the game we consider, because even small 
errors in the assessment of the other player's behavior create a strong incentive to diverge 
from the equilibrium strategy in a mixed Nash Equilibrium. Subjects’ risk aversion does 
not account for our findings. Robustness checks indicate that neither the framing of the 
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experiment in an auditing context nor the specific payoff matrix we implemented accounts 
for our results. 

Our results are applicable to auditing, provided the proportion of auditors who always 
exert high audit effort could actually increase, even without the introduction of additional 
sanctions on professional misconduct. This assumption is Justified if the results of general 
experiments on behavioral economics are also true for auditors. First, Gneezy (2005) dem- 
onstrated in a generic experiment that at least some people are intrinsically trustworthy, 
because they dislike deceiving others and therefore prefer telling the truth, even if this 
alternative has negative economic consequences. In line with his results, we argue that there 
are also CPAs who conduct high-quality audits in accordance with the relevant standards, 
and who report their findings truthfully, even though their profits might otherwise have been 
greater. Moreover, Pruckner and Sausgruber (2006) showed in a field experiment that there 
are people whose trustworthiness depends on how the decision problem is presented to 
them. Pruckner and Sausgruber (2006) tried to activate the social norm to be honest by 
printing ““Thank you for being honest!” on the sales booths a publisher uses for selling 
newspapers on the streets. Compared to a situation without an emphasis on socially desir- 
able behavior, this treatment increased the average payment of one subgroup of subjects 
(the conditionally honest people), while that of the other subgroup (the purely opportunistic 
types) remained unaffected. Translated into the audit market, this result means that provided 
there are auditors with social preferences for honesty and trustworthiness, their audit quality 
could be improved by emphasizing professional standards for ethical behavior, which can 
be interpreted as activating a social norm. Therefore, the factual percentage of reputable 
auditors can increase if the importance of professional ethics is stressed, whereas managers 
cannot observe the auditor’s preferences for honesty ex ante. 

The paper proceeds as follows. In Section H we illustrate the auditor-manager game 
that serves as the basis for our experiment, discuss related experimental evidence, and 
outline the motivation for our investigation. In Section III we describe the design of the 
experiment in detail. Section IV discusses standard predictions for risk-neutral and risk- 
averse subjects, introduces the concept of the Quantal Response Equilibrium, and derives 
corresponding hypotheses. Section V contains the results of our basic experiment and of 
our robustness checks, and Section VI summarizes and concludes. 


Il. BACKGROUND AND MOTIVATION 
Matching Pennies Games between a Manager and an Auditor 


We focus on a game between two players, where each player can choose one of two 
available actions. We concentrate on a one-shot matching pennies game, which has a single 
Nash Equilibrium (NE) in mixed strategies as a solution. The model of Magee (1980), 
which describes the quality of audited financial statements as the result of the strategic 
auditor-manager interaction,! as well as the papers by Fellingham and Newman (1985) and 
Shibano (1990), which analyze the assessment of audit risk,? serve as examples of matching 
pennies games in an auditing context. 

In the game we consider, the manager of a company can choose between two alter- 
natives: to disclose financial statements that truthfully reflect the firm's economic condition, 


! Smith et al. (2000) extend the model sequentially by offering the auditor the choice of auditing the internal 
control system before a matching pennies game is played. Anderson and Young (1988) use a similar game for 
planning internal audits. Matsumura and Tucker (1995) as well as Tucker and Matsumura (1997) analyze second- 
partner-reviews with a matching pennies game. 

? For extensions of the basic model, see Fellingham et al. (1989), Newman and Noel (1989), Patterson (1993), 
Bloomfield (1995), and Newman et al. (2001). 
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or to manipulate financial statements in such a way as to overstate the underlying economic 
situation of the company. After the manager has made his decision, the auditor, who cannot 
observe the manager’s actual decision, also has two choices. He can either exert high audit 
effort that perfectly detects all errors and irregularities that will eventually be contained in 
the financial statements, or low audit effort, which will leave manipulations undetected. We 
assume that the auditor renders an adverse opinion if he has observed that the manager has 
manipulated financial statements, and that he issues a clean opinion otherwise.? 

The manager earns a basic salary if he reports truthfully. If he overstates the firm’s 
financial condition and the auditor detects this misreporting, then the manager incurs ad- 
ditional costs. These costs can result from a loss of reputation, a decrease in compensation 
based on accounting numbers, or adverse reactions of investors or creditors. If the auditor 
fails to detect the overstatement, then the manager earns a bonus payment, which may not 
be justified by his effort. 

The auditor’s basic profit equals a fee that is adequate for choosing a high audit effort 
less the costs he incurs for exerting low effort. If the auditor chooses a high effort, then 
supplementary audit costs must be deducted from his basic profit. The auditor suffers a 
loss (e.g., reputational damages or legal action initiated by third parties) if he exerts low 
audit effort and issues a clean opinion when an adverse opinion would have been appro- 
priate. If the auditor publicly reports any detected manipulations, then he risks losing the 
client and thus the economic advantages derived from the continuation of the auditor-client 
relationship, referred to as quasi rents (DeAngelo 1981; Kanodia and Mukherji 1994; Magee 
and Tseng 1990; Lee and Gu 1998; Schatzberg 1994; Schatzberg and Sevcik 1994). In this 
case, reputational gains could provide an incentive for the auditor to signal to the public 
that he has exerted high audit effort. 

Since the auditor cannot observe the action the manager has actually taken before 
performing his audit, and the manager cannot infer the audit effort undertaken before he 
chooses his report, we can analyze the game as if the players acted simultaneously. If we 
make the standard assumptions of risk neutrality, perfect rationality, and common knowl- 
edge about these attributes, then the payoff structure of a matching pennies game implies 
that there is a single NE in mixed strategies in which the manager overstates the economic 
condition of the firm with probability a* € (0,1), and the auditor chooses a low audit effort 
with probability B* € (0,1). 


] — þ* = 1 — a* - p* (1) 


defines the quality of audited financial reports, where $* € (0,1) characterizes the proba- 
bility that financial statements presented to third parties contain irregularities or overstate- 
ments of the firm’s economic condition that the auditor has failed to detect. The quality of 
audited financial statements is thus the result of the strategic auditor-manager interaction. 


Related Experimental Studies: 


Experimental studies conducted in more general economic settings show that actual 
human behavior correlates well with the NE if certain conditions are fulfilled. However, 


3 The problem of auditor independence is not the focus of the current paper. For work on independence, see 
DeAngelo (1981), Antle (1984), Magee and Tseng (1990), Dye (1991), or Lee and Gu (1998). 
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there are situations in which the experimental data deviate strongly from standard predic- 
tions. Standard theory assumes that individuals have the ability to behave perfectly ration- 
ally, and this presumption is generally used to explain the latter observation. The predictive 
power of the NE seems to depend on the following circumstances. 

First, laboratory experiments frequently confirm the point prediction of the NE of a 
symmetric matching pennies game in which players choose the available actions with equal 
probabilities. However, experimental data for similar games with asymmetric choice prob- 
abilities rarely support the Nash prediction (Goeree and Holt 2001). 

Second, in an audit experiment, Bloomfield (1997) demonstrates that the slope of the 
best-reply functions (i.e., the degree of strategic dependence) is crucial for the predictive 
power of the NE. Bloomfield (1997) considers exogenous errors that stem from an auditor’s 
uncertainty on the manager’s payoffs from undetected fraud, a positive probability for 
unintentional errors in the account balance, as well as a normally distributed signal, which 
is informative of the quality of the account balance. As a result, the best-reply functions 
of the audit game tested by Bloomfield (1997) are not right-angled, as the best-reply cor- 
respondences in the simple matching pennies game are. Bloomfield (1997) shows that the 
NE predicts human behavior more precisely if strategic dependence is low, i.e., if the best- 
reply functions are not too steep. 

Third, if the standard prediction does not seem evident at first sight, the NE often 
cannot explain changes in human behavior that occur after the parameters of the game have 
been varied. For example, consider the payoff changes induced by Section 304 of the 
Sarbanes-Oxley Act. CFOs and CEOs of SEC registrants are now required to reimburse 
their company for any bonuses or other incentive- or equity-based compensation if the firm 
must prepare an accounting restatement due to material noncompliance. In our game, the 
manager’s expected payoff if he misreports is thus lower if the auditor does not change his 
effort level. For the class of games we consider, the player’s NE strategy depends exclu- 
sively on the other player’s payoffs, not on his own payoff. Therefore, to make the manager 
indifferent between his pure strategies again, the auditor should respond to the change in 
the manager’s payoffs with a lower probability for a high audit effort. The manager’s 
behavior should remain constant. 

Nevertheless, experimental data clearly contradict the comparative static effect pre- 
dicted by standard theory, because both subjects adjust their behavior in a very intuitive 
way after a payoff variation for one subject has occurred (Goeree and Holt 2001; Goeree 
et al. 2003). This “Own Payoff Effect" persists even in experiments with repeated games 
(Ochs 1995; Goeree et al. 2000; McKelvey et al. 2000). Therefore, we might observe not 
only less frequent choices of high audit effort, but also a lower frequency of manipulations 
if we tightened the manager's sanctions. 


Motivation 


Although there is ample empirical evidence on the manager's and auditor's payoff 
components in the game we consider, detailed knowledge of the determinants of actual 
behavior observed in strategic auditor-manager settings remains limited. The latter obser- 
vation is especially noticeable for those games where strategic dependence is high and 
where the NE often fails to predict actual behavior correctly (Kachelmeier 1991; Dopuch 
and King 1992, 1996; Bloomfield 1994, 1997). This gap in knowledge is the motivation 
for our analysis of the factors that determine behavior in matching pennies games in an 
auditing context. 
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First, the question of whether individuals’ behavior correlates with the Nash prediction 
in static settings of the auditor-manager game inherently has practical relevance. To mini- 
mize audit risk by choosing the most efficient audit effort level for a given client, the 
auditor needs a precise estimation of inherent risk. If we interpret the decision-theoretic 
audit risk model in a game-theoretic context (Fellingham and Newman 1985; Shibano 1990; 
Bloomfield 1995), then inherent risk is endogenously determined by the strategic behavior 
of the manager. The manager, in turn, chooses his reporting strategy contingent on his 
estimation of the strategic effort his auditor chooses to optimize detection risk. 

Second, we are interested in predicting behavioral changes as a consequence of the 
variation of certain conditions of the audit environment. According to standard theory, 
comparative static effects for auditors’ and/or managers’ behavior can result not only from 
payoff variations, but also from adding or removing type uncertainty. Other studies have 
documented the Own Payoff Effect outlined above in generic experiments, and we do not 
expect fundamentally different results in an audit experiment. Since the effect of manager’s 
uncertainty on the auditor’s type has not yet been tested, we investigate the impact of 
changes in the relative proportion of opportunistic and reliable auditors on the quality of 
audited financial statements. As a robustness check, we also varied the auditors’ payoffs 
implemented in our basic experiment. As a side effect, our data confirm the existence of 
an Own Payoff Effect as documented in the related literature. 


HI. DESIGN OF THE AUDIT EXPERIMENT 

In our experiment, half of the subjects played the role of the manager and the other 
half that of the auditor. Subjects were randomly assigned their roles, which they maintained 
for the whole session. After all subjects had read the instructions for their respective roles, 
they answered control questions. The experiment began after we had orally summarized 
the instructions for both managers and auditors, including the whole payoff matrix. We 
gave this detailed summary to ensure that all participants knew that both sets of instructions 
defined the same set of rules. 

In total, we conducted 15 sessions, each with a different set of participants, and im- 
plemented two treatments, A and B, in each session. In treatment A, all decisions made 
were used as a basis for calculating the participants’ compensation earned during the ex- 
periment. Thus, treatment A consisted entirely of completely "opportunistic" managers and 
auditors, because subjects chose the strategy they assumed would maximize their expected 
payoffs. In treatment B, however, we randomly selected one-third of the decisions of all 
participants in the role of auditors and automatically substituted these decisions on audit 
effort ex post with a high audit effort.* All subjects knew this process and thus that there 
was a one-third probability for a computerized auditor in treatment B. All of the managers 
continued to behave opportunistically in treatment B. Each treatment consisted of 20 periods 
in which the auditor-manager game described below was played. 

We implemented the treatments consecutively. We conducted five sessions in which the 
participants first interacted in accordance with treatment A and then with treatment B. To 


^ We chose a one-third probability of computerized auditors for the following reasons: For our basic payoff matrix, 
the percentage of computerized auditors does not alter the standard prediction for managers' behavior as long as 
there are not more than 50 percent computerized auditors. Nevertheless, the shift in the manager's Quantal 
Response function, explained later on, is more pronounced for a higher percentage of computerized auditors. 
Thus, we probably would have observed larger differences between the treatments if we had chosen a higher 
probability for computerized auditors. The implemented proportion of 33.33 percent computerized auditors seems 
large enough for the participants to notice the difference between the treatments, but not so large as to give the 
NE too remote a chance. 
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control for order effects, we ran five further sessions in the opposite sequence, i.e., treatment 
B was followed by treatment A. Participants knew which treatment was in effect at any 
given point. : 

In all sessions of the basic experiment, except the first, we formed three matching 
groups. Because a matching group is a subset of participants in a session to which inter- 
action is restricted, and there is no interaction between subjects of different matching 
groups, observations in different matching groups are statistically independent. We ran- 
domly matched one auditor with one manager from the same matching group in each period 
of a treatment. 

Table 1 describes our sessions in detail. Session numbers 1—10 refer to the basic ex- 
periment (payoff matrix 1). Table 1 also shows sessions 11—15 described later on, which 
we conducted to test the robustness of our results. A total of 394 students at two large 
universities participated in the experiment. We programmed and conducted the experiment 
using the z-Tree software (Fischbacher 1999). 





TABLE 1 
Description of the Experimental Sessions 
Number of 
Session Treatment Payoff Number of Matching 
Number Order* Framing” Matrix" Participants Groups? 

I A-B auditor/manager 1 24 1 
2 A-B auditor/ manager I 24 3 
3 A—B auditor/manager 1 22 3 
4 A-B auditor/manager 1 24 3 
5 A-B auditor/manager 1 22 3 

Subtotal: 116 
6 B-A auditor/manager 1 24 3 
7 B-A auditor/manager ] 24 3 
8 B-A auditor/manager 1 24 3 
9 B-A auditor/manager 1 24 3 
10 B-A auditor/ manager 1 24 3 

Subtotal: 120 
li A-B neutral 1 32 4 
12 A-B neutral ] 32 4 

Subtotal: 64 
13 A-B auditor/ manager 2 32 4 
14 A—B auditor/manager 2 32 4 
15 A—B auditor/manager 2 30 4 

Subtotal: 94 

Total: 394 


* This column specifies the order in which we conducted treatment A (only opportunistic auditors) and treatment 
B (one-third computerized auditors). 

b We used terms in the auditing context in the experimental instructions for the sessions with auditor-manager 
framing. Neutral framing means that we avoided terms from the auditing context in the instructions. 

° We define the payoff matrices we used in the experiment in Table 2. 

å The number of matching groups indicates how many subsets of participants to which interaction is restricted 
were formed among the subjects of each session. 
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In each period, we asked manager participants whether they wanted to disclose financial 
statements that truthfully reflected the firm's economic condition, or if they preferred over- 
stating the underlying economic situation of their company. The auditor participants had to 
choose whether to exert low or high audit effort? We did not inform participants of their 
partners' decisions before they made their own choices. 

Table 2 shows the payoffs in points that could be earned in each period of the basic 
experiment (payoff matrix 1) as well as in the additional experiment with payoff matrix 2. 
After each participant had chosen one of the possible actions, we told both managers and 
auditors about their counterparts' decisions and their own corresponding earnings. If the 
experiment software had selected a computerized auditor to substitute for a human auditor 
in treatment B, then the manager only learned that high audit effort had been exerted 
automatically. We did not tell the manager about the decision that the auditor participant 
had actually chosen. | 

At the end of the experiment, we converted the points earned into money (one point 
is roughly equivalent to 5 cents, calculated in U.S. dollars) and paid this amount, together 
with the approximately $6.09 show-up fee to the participants, anonymously. On average, 


TABLE 2 
Payoff Matrices Used in the Experiments (Payoffs in Points) 


Basic Experiment (Payoff Matrix 1, Auditor-Manager Framing)* 


Manager Correct Overstatement 
Financial Statements of Economic Condition 


Manager Correct Overstatement 
Auditor Financial Statements of Economic Condition 
CO nv anci Mw NN, 
Normal audit effort Ee. 


— u. a a pt u... 


a In sessions 11 and 12 with neutral framing and payoff matrix 1, we denoted the manager and the auditor as 
"participant A” and “participant B," respectively, and labeled the actions as "X," “Y,” “I,” and "IL" 
















* We used the terms “normal audit effort" (instead of “low audit effort") and "comprehensive audit" (instead of 
"high audit effort") in the instructions and did not use value-laden terms for describing the difference between 
treatments to avoid encouraging our subjects to exert high effort to obey a social norm eschewing low effort. 
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subjects earned about $18.02 for a session of approximately one hour. The compensation 
received is roughly equivalent to the wages our participants would have earned if they had 
taken another opportunity on the job market. 


IV. HYPOTHESES 
Standard Predictions | 
In a situation with a percentage r € (0,1 — 8*) of computerized auditors, managers 
have only incomplete information about their auditor's type. The solution of the game again 
is a single NE in mixed strategies, i.e., both the manager and the opportunistic auditor take 
probabilistic choices of their respective pure strategies. The standard prediction for the 
probability that an auditor chooses a low audit effort is given by: 


1 
l-r’ 





p** = p*- Q) 


because (1 — r): B** = B*, which determines the behavior of the remaining opportunistic 
auditors, must hold. Since 8** = B* is true, the NE predicts that the remaining opportunis- 
tic auditors will choose a low audit effort more often if there are computerized auditors. 

(1 — r)» B** = B* indicates that the overall quality level of audits remains constant, 
because the opportunistic auditors completely offset the decisions of the computerized au- 
ditors. Moreover, managers anticipate that opportunistic auditors adjust their behavior per- 
fectly and therefore do not have an incentive to deviate from the way financial statements 
were prepared before the entry of computerized auditors. Therefore, the probability that 
financial statements will be manipulated is again given by: 


att = ot, (3) 


We recall that computerized auditors never choose a low audit effort. Therefore, as 
long as there is only a relatively small number of computerized auditors (i.e., r = 1 — B*), 
the overall quality of audited reports is given by: 


b= ptt = 1 = (at* = = y) Bt) l Hat pe = 1 = oo. (4) 


Thus, according to the standard theory, the existence of only a low number of computerized 
auditors should not alter the overall quality of audited financial statements that will evolve 
in a market of purely opportunistic players. 

For the payoffs in our basic experiment (Table 2), the NE in mixed strategies predicts 
that managers will manipulate financial statements with probability a* = a** = 0.714 in 
both treatments. Opportunistic auditors are predicted to exert low audit effort with proba- 
bility B* = 0.5 in treatment A and B** = 0.75 in treatment B. Thus, the equilibrium quality 
of audited reports can be calculated to 1 — $* = 0.643 in treatment A. The NE predicts 
the same quality of audited financial statements for treatment B (1 — $** = 0.643), given 
r — 1/3. 


Risk Preferences and Nash Equilibrium 


The predictions of the equilibrium probability choices given above are only valid if 
subjects are risk-neutral. However, if expected utility is considered, we can regard risk 
preferences as a monotonic transformation of players' payoffs. Therefore, the structure of 
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the game remains unchanged, even if we take risk preferences into account. Thus, auditors 
are indifferent between high and low audit effort at a certain manipulation probability that 
does not differ between treatments. Therefore, the equilibrium prediction for the manager 
is the same in both treatments, although risk preferences determine the actual value pre- 
dicted for a* = a**. 


Quantal Response Equilibrium 

The observation that the NE fails to predict actual behavior is generally ascribed to the 
fact that individuals do not have the ability to behave perfectly rationally. The Quantal 
Response Equilibrium (QRE) (McKelvey and Palfrey 1995) is a concept that explicitly 
considers boundedly rational behavior and thus allows for qualitative, testable behavioral 
predictions. 

We give a formal presentation of the theory, which has been successfully applied to 
explain experimental data for various classes of games (Goeree et al. 2000),° in the Ap- 
pendix. The intuition behind this concept is that players' decisions are not only subject to 
errors in a very general sense, but that players also take the others' errors into account.' 
Thus, players do not always choose their best strategy, but the probability of playing a 
strategy increases in the payoff of that strategy choice, given the other player's behavior. 
The strategy that results from this noisy optimization process is called the Quantal best 
reply. It is a mixed strategy that 1s conditional on the other player's strategy. The QRE is 
a fixed point of mutual Quantal best replies. 

Depending on the magnitude of the error, the predictions based on the QRE can deviate 
fundamentally from the Nash prediction. It is legitimate to question whether the introduction 
of a seemingly arbitrary error term is justified. This point is of particular importance, as 
the QRE is not based on an explicit specification of the errors' psychological nature, and, 
moreover, does not provide insight into the psychology of the decision process itself. In 
addition, one can challenge if the QRE is appropriate for explaining individual behavior in 
the auditing context. 

Our opinion is that the answer to both questions is affirmative for the following reasons. 
First, we argue that strategic uncertainty is a main source of boundedly rational behavior. 
Assume a game with a high degree of strategic dependence, i.e., a situation in which the 
optimal choice of player A's pure strategy switches at a critical probability for player B's 
mixed strategy. If A does not know precisely how B actually will decide, then À cannot 
correctly compute both his own expected payoff as well as that of B. Thus, decision errors 
in the sense of imperfect information on the other player's strategy choice might induce a 
deviation of actual behavior from the Nash prediction. Strategic uncertainty is particularly 
relevant also in the auditing context, because the manager’s and auditor's actions are closely 
interrelated. In reality, we can assume that neither the auditor can precisely anticipate 
inherent risk (i.e., the manager's strategic reporting choice) nor can the manager predict 
detection risk (i.e., the auditor's strategic audit effort). In addition, both the manager and 


$ Anderson et al. (1998), Capra et al. (1999) as well as Anderson et al. (forthcoming) used the Quantal Response 
Equilibrium for the case of extreme value distributed errors (Logit Equilibrium). Moreover, Goeree and Holt 
(2001) give an overview of different classes of games (static and dynamic games, each with complete and 
incomplete information) played only once. For each game considered, experimental data are perfectly in line 
with Nash predictions for a specific parameter specification (treasure treatment). However, actual behavior di- 
verges dramatically from the Nash Equilibrium for another contradiction treatment. Using the Logit Equilibrium, 
predictions that fit remarkably well with experimental data can be derived for both parameter sets considered. 

7 Weizsäcker (2003) has developed an extension to the theory we present, which allows distinguishing between 
the errors people actually make and their beliefs about the errors of others. He shows in an experiment that 
people overestimate the errors of the other subjects. 
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the auditor might not know the concrete value of their own payoffs and/or those of the 
other player with certainty. For example, the manager probably knows neither the exact 
value of his reputational losses nor the monetary equivalent of disadvantageous sharehold- 
ers’ and creditors’ reactions he might incur if he misreports. For the auditor, the payoff 
equivalent of reputational gains, the monetary consequences of losing credibility with third- 
parties, and of the quasi rents at risk might be unknown. Moreover, the actual proportion 
of reputable auditors is unobservable in real-world settings. The inclusion of errors allows 
for players’ optimization based on noisy payoffs and/or conditions of the audit market. 

Second, one can interpret the error as a measure for the heterogeneity in decision 
maker’s preferences, which might be unobservable for the other player. This feature is also 
characteristic of real auditor-manager interactions, because neither the manager nor the 
auditor is informed about the other’s actual risk preferences. In addition, the manager cannot 
observe his auditor’s preferences to align strongly with professional guidelines, nor can the 
auditor precisely infer the manager’s incentives to manipulate before he actually has con- 
ducted the audit. 

In our experiment, a participant’s uncertainty about the other subject’s action choice as 
well as the heterogeneity in decision-makers’ preferences are the most important sources 
of decision errors in the sense of the QRE. However, the main strength of the QRE is that 
it makes accurate qualitative predictions even if both actual preferences and the psycho- 
logical factors that are responsible for observed behavior are unknown. 


Hypotheses Based on the Quantal Response Equilibrium 


Taking errors into account leads to quite different behavioral predictions in our exper- 
iment than based on the NE. In Figure 1, we illustrate how the Quantal Responses corre- 
spond to the best replies of the NE for the payoffs of the basic experiment and an error 
parameter of p, = 1. 

In a market that consists purely of opportunistic auditors, according to the NE, the 
auditor switches from low to high audit effort at the critical manipulation probability of a* 
= 0.714. In the Quantal Response function, the auditor gradually lowers the probability of 
a low audit effort with an increasing manipulation probability. Similarly, the manager is 
more likely to manipulate as the probability of a low audit effort increases. In our example, 
the QRE for treatment A predicts that managers misreport less often and opportunistic 
auditors exert low audit effort more often than we would expect if we applied standard 
theory. 

Contrary to the NE, the QRE can capture the intuition that managers manipulate fi- 
nancial statements less frequently if there are a few computerized auditors. Because we use 
the same payoffs for both treatments, the opportunistic auditor’s Quantal Response function 
does not differ between the treatments. Nevertheless, the introduction of computerized au- 
ditors (treatment B) shifts the manager’s Quantal Response function to the upper left. Since 
the auditor’s Quantal Response function is monotonically decreasing in a, we can make 
the unambiguous and therefore disprovable prediction of a higher probability for a low 
audit effort and a lower probability for manipulations in treatment B compared to treatment 
A, i.e., a shift of the QRE to the upper left (see Figure 1). Thus, we formulate a hypothesis 
about the change in opportunistic managers’ behavior that contradicts the standard 
prediction: 


H1: Managers manipulate financial reports less frequently in treatment B than in treat- 
ment A. 
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FIGURE 1 
Best Replies and Quantal Responses for Treatments À and B 
Payoff Matrix 1 and Error Parameter p. — 1 
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Variable Definitions: 
a = probability for manipulations; and 
B = probability for a low audit effort. 


Concerning the effects on auditors’ behavior, we need to distinguish between the op- 
portunistic auditors’ behavior and the resulting overall audit quality, which is determined 
also by the computerized auditors. Standard theory predicts the same overall audit quality 
for both treatments, because opportunistic auditors choose a low audit effort more often in 
the presence of computerized auditors and thus exactly offset the automatically high audit 
effort. In the following hypotheses derived from the QRE, H2 does not discriminate between 
standard theory and the QRE, but H3 does: 


H2: Opportunistic auditors exert low audit effort more often in treatment B than in 
treatment A. 

H3: Overall, auditors perform fewer low effort audits in treatment B than in treatment 
A. 


Hypothesis 2 means that opportunistic auditors offset the effect that computerized au- 
ditors have on audit quality, i.e., computerized auditors crowd out auditor participants who 
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strategically choose a high audit effort. Hypothesis 3 states that this crowding out is in- 
complete in the sense that overall audit quality increases if computerized auditors are pres- 
ent. Thus, H3 contradicts standard theory. 

Hypothesis 3 clarifies the intuition of why we expect managers to manipulate less often 
if there are computerized auditors. In standard theory, opportunistic auditors offset the 
decisions of the computerized auditors completely, in the sense that managers face the same 
detection risk in both treatments. However, if auditor participants make errors, then they 
only compensate incompletely for the computerized auditors. Therefore, managers actually 
face a higher detection risk with computerized auditors, and thus manipulate less often. 

Authors such as Haile et al. (2003) criticize the concept of the QRE, since it allows 
arbitrary predictions in a normal form game. This criticism does not apply to our experiment 
for the following reason: since the auditor’s Quantal Response does not change between 
the treatments, the predictions that managers manipulate less often and auditors provide 
low effort audits more frequently in treatment B than in treatment A are independent of 
the concrete value for the error parameter yp, as long as p > 0. 


V. RESULTS 
Result 1: Auditor participants exert low audit effort more often in the presence of 
computerized auditors. 


In the upper left-hand panel of Figure 2, we graph the frequency of low audit effort 
performed by the auditor participants in the two treatments over time. Auditors exert low 
effort more frequently if computerized auditors are present. The difference we observe is 
statistically significant. In all sessions, more auditors exert low audit effort in treatment B 
(with computerized auditors), compared to treatment A (without computerized auditors). 
This result is completely in line with the predictions of both standard theory and the QRE. 

We compare the auditors’ decisions within matching groups across treatments by using 
a Wilcoxon signed-rank test. We apply this test to all data, and to the two session types 
differing in the treatment order. Table 3 shows that the difference between the frequencies 
of low audit effort across treatments is highly significant, irrespective of the treatment order. 
Furthermore, a Mann-Whitney test shows that if we compare behavior between the treat- 
ments that we conducted first in the treatment order (1.e., we compare treatment A of the 
sessions 1—5 with treatment order A—B to treatment B of the sessions 6—10 with treatment 
order B—A), then the difference is also highly significant at the 0.01 level. Finally, we 
perform a rough test for time dependence by looking only at the data of periods 11—20. 
We also observe the predicted difference in the second half of the experiment. Thus, the 
data confirm H2. 

This result is not surprising and it completely accords with the standard prediction. If 
some auditors automatically choose a high audit effort, then the subjects in the role of 
auditors are predicted to compensate. In H3, we conjecture that this crowding-out is in- 
complete, in the sense that the overall audit quality in treatment B is higher than in treat- 
ment A: 


Result 2: Auditor participants only incompletely compensate for the decisions of the 
computerized auditors. 

The upper right-hand panel of Figure 2 graphs the overall probability of low effort 
audits from the managers' perspective. As predicted by H3, we observe low effort audits 
less often in treatment B with computerized auditors. 

However, the difference in overall audit quality between treatments shrinks over time, 
which we interpret as learning by auditor participants. Table 3 shows that the difference in 
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FIGURE 2 
Frequencies of Auditor’s Low Audit Effort, Overall Low Audit Effort, Manager’s 
Manipulations, and the Quality of Audited Financial Statements over Time 
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the overall audit quality for periods 11—20 is only significant in the sessions in which the 
computerized auditors were introduced in the second treatment (treatment order A—B, ses- 
sions 1—5). It seems that only in this case was learning slow enough to preserve a significant 
difference. 

In Table 4 we also study a probit model with the actual overall audit effort as the 
dependent variable for this particular case. Our main independent variables are a dummy 
variable for treatment B (JB) and the period number minus 20 (P—), so we can interpret 
the constant and dummy variables as the effect at the end of the experiment. We see that 
the dummy for treatment B is not significant. Thus, there is no statistical difference in the 
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TABLE 3 
Statistical Tests for Significant Differences across Treatments A and B 
All Periods 
Tests Data" Periods 11-20 

ALow Audit Wilcoxon signed-rank test All data 4.555*** 4.362*** 
Sessions 1—5 3.1107 ** 2.830*** 
Sessions 6—10 3.352*** 3.324*** 
Mann-Whitney test First treatments 4.015*** 3.490*** 

AOverall Low Audit Wilcoxon signed-rank test all data —4.158*** . —1.062** 

Sessions 1—5 MAXIMO 0 52]T* 

Sessions 6-10 —2.814*** | —0.369 
Mann-Whitney test First treatments —2.887*** — —1.342 

AManipulation Wilcoxon signed-rank test All data —3,952*** —3,747*** 

Sessions 1—5 2.100" ** —2.411** 
Sessions 6—10 —2.813*** . —284]*** 
Mann-Whitney test First treatments —3.759*** —3,527*** 
AQuality Wilcoxon signed-rank test All data 4.555*** 3.976*** 
Sessions 1—5 SER 2.19] T^t 
Sessions 6-10 5.239" ** 2.704*** 
Mann-Whitney test First treatments 4.079*** FAILEN 


*, **, *** Indicate statistical significance at 10 percent, 5 percent, and 1 percent, respectively (two-tailed tests). 
This table reports statistical tests for the behavioral differences across treatments. It shows that the hypothesized 
effects are highly significant in almost every specification. We used Wilcoxon signed-rank tests for comparing 
behavior across treatments within sessions and Mann-Whitney tests for comparing behavior in the first treatment 
across sessions. Matching group averages are the independent observations. The number shown in the table 
represents the z-value. It is positive if the corresponding variable is higher in the treatment with computerized 


auditors. 
* The comparison of the treatments conducted first in the treatment order across sessions is called ''first 
treatments." 
Variable Definitions: 
ALow Audit — difference between the frequencies of low audit effort across treatments that auditor 


participants chose; 
AOverall Low Audit — difference between overall low audit effort, which also comprises the computerized 
audits, across treatments; 
AManipulation — difference between managers' decisions to manipulate across treatments; and 
AQuality — difference between the resulting quality of audited financial statements across treatments. 


overall audit effort between the treatments at the end of the sessions for treatment order 
B-A. 

We check to see why the computerized auditors have no significant effect on the re- 
sulting overall audit effort in the later periods of the reversed treatment order B—A. The 
audit effort exerted in treatment A (without computerized auditors) is similar in both se- 
quences (A-B and B—A). The treatment effect that we observe for the overall low audit 
effort happens because the introduction of computerized auditors (treatment order A-B) 
reduces the overall low audit effort by almost 10 percent (from 0.605 to 0.507), even in 
periods 11-20. The disappearance of computerized auditors (treatment order B-A) does 
not increase the overall low audit effort to the same extent, which we also see in Table 5. 

This result has an important policy implication. If the introduction of reputable auditors 
has a stronger effect, than their removal, then even a temporary increase in the proportion ` 
of honest auditors (e.g., as a consequence of stressing professional standards) could lead 
to a permanent improvement of audit quality. 
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However, if we consider all periods, we see that there is a statistical difference between 
the treatments for treatment order A—B (Table 3). At the beginning, subjects in the role of 
auditors do not account sufficiently for the existence of computerized auditors. 


Result 3: Managers manipulate financial statements less often in the presence of 
computerized auditors. 


While standard theory predicts the same behavior of managers for both treatments, the 
QRE predicts a lower frequency of manipulations in the presence of computerized auditors, 
because managers are confronted with a higher detection probability. 

The graph in the lower left-hand panel in Figure 2 clearly favors the QRE, and we also 
confirm H1 statistically. All tests contained in Table 3 show that the existence of comput- 
erized auditors induces managers to manipulate less frequently. This observation is partic- 
ularly true when treatment B was conducted first (i.e., treatment B could not be "spoiled" 
by the experience of the other treatment condition). 

We also apply the Wilcoxon signed-rank test to the matching group averages and pres- 
ent the results in Table 3. Furthermore, the probit regression in Table 4 shows that signif- 
icantly fewer managers manipulate in the presence of computerized auditors, even in the 
final periods of the treatment. We might have expected that not only auditors, but also 
managers would learn, and therefore, that the difference between the treatments for 
the managers would also vanish over time. However, the probit regression results in Table 
4 show that managers' learning is less pronounced. Therefore, the treatment difference is 
also significant in later periods. 

The difference in learning between auditors and managers might have two explanations. 
First, auditors perceive the existence of computerized auditors more explicitly than do 
managers, because some of the auditors' decisions are automatically overridden. Managers 
see only the resulting audit effort, so it is more difficult for them to incorporate the presence 
of computerized auditors into the game. Second, the existence of computerized auditors 
represents a risk for the managers in the sense of lower payoffs. Therefore, computerized 
auditors are much more salient for the managers than for the auditors. 


Result 4: The quality of audited financial statements is higher in the presence of 
computerized auditors. 


We have shown that the introduction of computerized auditors improves the overall 
audit effort that is actually performed. Managers seem to anticipate the auditors' behavior 
and manipulate less often in the presence of these auditors, so the quality of audited finan- 
cial statements increases (see the lower right-hand graph in Figure 2). 

The introduction of computerized auditors improves the quality of audited financial 
statements, independent of the measure we look at. Table 3 shows that this finding is true 
for matching group averages. Table 5 confirms this result with regressions in which we use 
individual data with matching groups as the independent variable. Therefore, in contrast to 
the standard prediction, the existence of computerized auditors clearly has a positive impact 
on the quality of audited financial statements. 


Result 5: Decision errors are more important for participants? behavior than 
risk aversion. 


We see that the QRE makes adequate qualitative predictions. If the estimation for the 
error parameter would take on the same value across different experiments, we could cal- 
culate precise point predictions based on the QRE. Nevertheless, estimated values for p 
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(McKelvey and Palfrey 1995) differ across experiments for the following reasons. First, 
since we measure the error parameter p in monetary units or in points, we need to know 
the exchange rate between points and money. Second, p depends on the complexity of the 
game as perceived by the participants. As related experiments differ from ours in design 
and framing, a comparison of does not seem to make sense. Therefore, we assume that 
p. is constant across the treatments of our experiment. This assumption makes quantitative 
predictions of comparative static effects possible. 

The result of a maximum likelihood estimation of the pure QRE model (as described 
in the appendix) is i. = 1.11. We show the results of the experiment together with the 
estimated Quantal Responses in Figure 3, which also contains the results of the robustness 
checks presented below. 

We also estimated a model in which we combine the QRE with constant relative risk 
aversion. We find that no positive parameter of risk aversion can improve the estimate of 
the pure QRE model, which assumes that the players are risk neutral. A similar quality of 
the estimation of the pure QRE model can also be attained with some positive risk aversion 
and a smaller value of u. This finding indicates that we cannot claim that our data contradict 
the levels of risk aversion reported in the literature (Goeree et al. 2000). However, these 
estimates do confirm that the endogenous error parameter p, rather than risk preferences, 
are the principal drivers of the participants' behavior. This result is in line with Rabin 
(2000), who shows that risk aversion and maximizing expected utility based on total wealth 
are incompatible for the stake sizes usually used in experiments. 


Result 6: The QRE outperforms the NE in predictive power even in static settings. 


As Figure 3 shows, the predictive power of the QRE is clearly superior to that of the 
NE, even if we look at both treatments separately. This finding is not surprising, since the 
QRE has a free parameter to adjust. 

However, we can make two predictions on the differences between the behavior deter- 
mined by the QRE and the NE. For both treatments, the QRE predicts a smaller manipu- 
lation probability than does the NE, and a higher probability of a low audit effort for 
treatment À without computerized auditors. (We have no hypothesis for the auditor decision 
in the treatment with computerized auditors.) Binomial tests for the variable “sign of the 
difference between the behavior in a matching group and Nash prediction" shows a sig- 
nificant difference (p « 0.05, one-sided test, both sequences used) for both hypotheses. 
Even in treatment A, managers manipulated less frequently and auditors chose a low audit 
effort more frequently than predicted by standard theory, so that data are closer to the 
symmetric outcome (see Table 6). This result is statistically significant even for the last ten 


periods. 
Robustness Checks 


We performed two further experiments to show that our results do not depend on the 
framing or the payoff matrix of the basic experiment. 

We used audit terminology in the instructions to ease understanding of the incentives. 
In principle, subjects might have preferred a certain action simply because of its more 
attractive label. For instance, auditors could have chosen a high audit effort because they 
thought it was socially more acceptable. Although the framing should have no influence 
on the predicted treatment effects, it is possible that the introduction of automatically honest 
auditors put even more emphasis on the social valuation of high audit effort and thus created 
an interaction effect between treatment and framing. 
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TABLE 6 
Standard Predictions and Observed Behavior 


Observed Behavior* 
Nash Equilibrium All Periods Periods 1-10 Periods 11-20 
Treatment A (without Computerized Auditors) 


Low Audit 0.50 0.630 0.662 0.597 
Overall Low Audit 0.50 0.630 0.662 0.597 
Manipulation 0.714 0.638 0.631 0.646 
Quality 0.643 0.601 0.582 0.619 
Treatment B (with Computerized Auditors) 

Low Audit 0.75 0.802 0.801 0.803 
Overall Low Audit 0.50 0.540 0.536 0.544 
Manipulation 0.714 0.474 0.456 0.492 
Quality 0.643 0.750 0.762 0.739 


We report the prediction of the Nash Equilibrium and the average frequencies of behavior we observed in our 
experiment. To assess the stability of the deviations from the Nash Equilibrium, we also report the data for the 
first and second half of the experiment separately. 
Variable Definitions: 
Low Audit — frequency of the low audit effort that auditor participants chose; 
Overall Low Audit = overall low audit effort, which also comprises the computerized audits; 
Manipulation — frequency of manipulated financial statements manager participants chose; and 
Quality — resulting quality of audited financial statements. 


To exclude this possibility, we conducted two further sessions with 32 subjects each, 
and used a strictly neutral framing as a control treatment. Instead of “manager” and “‘au- 
ditor," we used the terminology "participant A" and “participant B," and labeled the actions 
as X, Y, I, and II. As Table 5 shows, we find that the main prediction of the QRE differs 
from standard prediction, i.e., managers manipulate less in treatment B compared to treat- 
ment A. Indeed, Table 7 shows that managers’ average manipulation probability does not 
differ significantly between the two framing conditions. However, in treatment A, auditors 
chose a low audit effort less frequently in the neutral treatment compared to the non-neutral 
framing. This result is the opposite of what we would expect from a social desirability 
argument. Finally, in treatment B, auditors’ behavior was not significantly different in the 
two framing conditions. 

A second robustness check concerns the payoffs of the game. In the basic experiment, 
we implemented payoffs in line with the matching pennies games presented in the literature 
as a simplified model of the strategic auditor-manager interaction. Nevertheless, with payoff 
matrix 1, the auditor's lowest payoff is realized if he chooses a high audit effort and the 
financial statements are correct. As Figure 1 shows, payoff matrix 1 creates a strong effect 
of errors in the sense of the QRE, because the Quantal best reply of the manager differs 
strongly between the treatments. In a further control experiment, we used payoff matrix 2 
(see Table 2), which also corresponds to a matching pennies game. Payoff matrix 2 is closer 
to real-world incentives, because the auditor receives his worst payoff if he fails to detect 
manipulations. Ninety-four students participated in the three sessions with payoff matrix 2 
and the auditor-manager framing. 
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Figure 3 shows the Quantal best replies for payoff matrix 2. Since we changed the 
auditor's payoff, only this (Quantal) best reply changes for payoff matrix 2. The figure 
shows that the basic predictions remain the same as for payoff matrix 1. Again, there are 
predictions of the QRE that differ from standard predictions: managers manipulate less if 
there are computerized auditors, and auditors exert more low effort audits. Since we did 
not change the manager’s payoffs, we were also able to test whether the Own Payoff Effect 
was present. Whereas the NE predicts no difference in auditors’ behavior between the 
games, the QRE predicts less low effort audits with payoff matrix 2 (for both treatments). 
Tables 5 and 7 confirm both hypotheses. First, as with payoff matrix 1, managers manipulate 
less when computerized auditors are introduced. Second, auditors exert fewer low effort 
audits with payoff matrix 2 than with payoff matrix 1. Although this difference is also 
significant in the treatment without computerized auditors, it is not significant in the treat- 
ment with computerized auditors, but with the right sign. 

The robustness checks indicate that neither the framing nor a particular payoff structure 
is responsible for the success of the QRE. Our results indicate that errors in the sense of 
the QRE should be taken into account when researchers analyze auditor-manager 
interactions. 


VI. SUMMARY AND CONCLUSION 

The auditing literature studies the interrelation between a manager’s reporting behavior 
and an auditor’s effort choice on the basis of simple bimatrix games. To investigate whether 
observed behavior of subjects in the role of managers and auditors fits the model’s standard 
predictions, we have conducted a laboratory experiment framed in the auditing context. In 
particular, we investigate the effects of varying proportions of reputable auditors on audit 
quality (and, indirectly, the quality of audited financial statements). In our experiment, we 
analyze the effect some automatically honest auditors (treatment B) have on managers’ 
reporting behavior and on auditors’ effort choices, compared to a situation in which only 
Opportunistic auditors are present (treatment A). 

In line with Nash predictions, we find that auditor subjects exert low audit effort more 
often if computerized auditors are present, meaning that such auditors in fact crowd out 
auditors who strategically choose a high audit effort. Nevertheless, and contrary to Nash 
predictions, this crowding-out is incomplete. Therefore, subjects in the role of managers 
are actually confronted with a higher probability for misstatements to be detected in treat- 
ment B. This increased detection probability causes managers to manipulate financial state- 
ments less often when they are faced with a certain percentage of computerized auditors. 
Taken together, this behavior leads to a higher quality of audited financial statements in the 
presence of computerized auditors. This observation clearly contrasts to the Nash prediction. 

Our results have practical implications if there are, in reality, auditors who have indi- 
vidual preferences for honesty, i.e., who are conditionally trustworthy. In this case, stressing 
a social norm by emphasizing professional ethics might increase the proportion of auditors 
exerting high audit effort, even if their monetary incentives remained unchanged. Our ex- 
periment shows that—-contrary to the Nash prediction—this increase in honest auditors, in 
turn, has a positive impact on the quality of audited financial reports. 

Our results can be explained by applying the Quantal Response Equilibrium (McKelvey 
and Palfrey 1995), which assumes that subjects make errors and know that other subjects 
make errors as well. Even though the differences between observed behavior and standard 
theory decrease over time, the main qualitative effects are persistent. However, even if 
standard theory can make accurate predictions of behavior in the long run, a theory that 
can account for the behavior after a change in the audit environment is of value. 
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Finally, we find that bounded rationality is an important factor in explaining the be- 
havior actually observed in auditor-manager settings. However, subjects’ risk aversion does 
not play a crucial role. Neither the auditor-manager framing we used in the instructions 
nor the specific payoff structure we implemented account for our main results. 


APPENDIX 
A Formal Presentation of the Quantal Response Equilibrium 

The Quantal Response Equilibrium (QRE) (Goeree et al. 2000) is based on the idea 
that players make errors. We present the QRE for the special case in which the error is 
extreme value distributed (Logit Equilibrium) for finite games with two players, A and B. 

Let us fix player B's strategy s”. Let w4(s®) denote player A's expected payoff if he 
chooses action i from the set of feasible actions $^ = {1,...,a}. Player A's Quantal best 
reply is the strategy s^ = (pi p5,...,p^), which we calculate according to: 


_ expan Up) (5) 
| 2. exp TrA) p) 


The parameter p is the error parameter. It determines how sensitive choice probabilities 
are to payoff-differences. If the error parameter is very large, the term mê/p is close to 
zero. Therefore, the numerator in Equation (5) is close to 1, almost regardless of the ex- 
pected payoff, and the choice probabilities are nearly the same for all actions. If rê 
> qr and L goes to zero, then the ratio between the two choice probabilities p^ and 
pi, exp((w? — T)/ m), approaches zero. Therefore, the probability distribution is concen- 
trated in the best reply for small values of the error parameter p. A pair of strategies 
(s^,5P) is a QRE if both strategies are mutual Quantal best replies. Therefore, players not 
only make errors, but also they take other players' errors into account. 
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ABSTRACT: Recently, there has been considerable interest among accounting re- 
searchers in the relation between asymmetric information and cost of capital. A number 
of empirical studies document associations between risk premiums and proxies for 
asymmetric information such as earnings quality. However, the theoretical foundation 
for these studies has yet to be fully established. In this study, we consider the effects 
of private signals that are Informative of both systematic factors and idiosyncratic 
shocks affecting asset payoffs In a competitive, noisy, rational expectations setting. 
Taking a large economy limit, we show that (1) risk premiums equal products of betas 
and factor risk premiums, Irrespective of information asymmetries; (2) holding total 
information constant, greater information asymmetry leads to higher factor risk pre- 
miums and, thus, higher costs of capital; and (3) controlling for betas, there is no cross- 
sectional effect of Information asymmetries on cost of capital. These results provide 
guidance in interpreting the findings of existing empirical work and suggest specifi- 
cations helpful for future research. 


I. INTRODUCTION 
firm's cost of capital (expected return) is the sum of the risk-free return and a risk 
premium. In neoclassical theory, it is widely held that risk premiums are completely 
determined by exposure to systematic risk or, more precisely, the product of betas 
and risk premiums on systematic risk factors. Idiosyncratic risks are not priced because in 
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large economies they can be eliminated by forming well-diversified portfolios. Interesting 
questions arise as to how asymmetric information affects a firm’s cost of capital. First, how, 
if at all, are firm betas affected by asymmetric information? Second, how does asymmetric 
information affect factor risk premiums? Third, how do characteristics of the firm’s infor- 
mation environment otherwise enter into the determination of its cost of capital? These 
questions are important for accounting because of its central role in reducing information 
asymmetry in capital markets and the presumption that the cost of capital 1s reduced as a 
consequence of accounting disclosure.’ 

In this paper, we examine the interplay between asymmetric information and cost of 
capital while fully considering the forces of diversification. We conduct our analysis within 
the framework of a competitive noisy rational expectations economy pioneered by 
Grossman and Stiglitz (1980) and extended by, among others, Admati (1985) and 
Easley and O’Hara (2004). In order to examine the effect of diversification, we follow the 
standard practice in the asset pricing literature (e.g., Ross 1976) and employ a factor struc- 
ture to distinguish systematic and idiosyncratic components of asset payoffs. Private signals 
for each asset have components that are informative about systematic factors as well as 
idiosyncratic shocks of the underlying payoffs. Informed investors receive these signals and 
uninformed investors draw inferences about the information contained in these signals from 
prices. Our principal focus lies with characterizing risk premiums for large economies in 
which the number of risky assets and related private signals go to infinity. 

We show that, for large economies, while private information about systematic factors 
affects (market-wide) factor risk premiums, it has no effect on firm betas. Private infor- 
mation about idiosyncratic shocks enters the determination of factor risk premiums only as 
a source of noise in drawing inferences about systematic factors either directly from private 
signals or indirectly via price. We further show that holding total information constant, 
factor risk premiums increase as information asymmetry about systematic factors increases. 
However, controlling for betas, there is no cost of capital effect in the cross-section? 

Our results are intuitive. Private information about systematic factors affects risk pre- 
miums by resolving uncertainty about systematic factors representing risks that are priced 
in large as well as small economies. Private information about idiosyncratic shocks changes 
expectations of future risky asset payoffs, but in large economies idiosyncratic risks are not 
priced. Ceteris paribus, greater disparity in posterior beliefs about systematic factors be- 
tween informed and uninformed investors implies a higher cost of capital consistent with 
less resolution of systematic uncertainty. Since private signals are more informative about 
systematic factors than are prices, increasing the fraction of informed investors results in a 
greater resolution of uncertainty about those factors. Greater sensitivity of private signals 
to systematic factors, higher precision, and lower volatility of idiosyncratic shocks imply 
more is learned from those signals about systematic factors, thereby reducing risk 
premiums. 

The above results are obtained in the space of price and dollar payoffs; this domain is 
consistent with the exponential utility and normal distributions structure we employ for 
analytic tractability. In the space of returns and payoffs scaled by price, we show that, in 


' For example, the former SEC chairman Authur Levitt suggested in a speech at the Inter-American Development 
Bank on September 29, 1997, that Bigh q0aBty accounting standards “improve liquidity and reduce capital 
costs.” 

2 Looking at the extreme cases, if private signals only pertain to idiosyncratic shocks, then in large economies 
information leads to no resolution of uncertainty about priced risks, which implies risk premiums are unaffected. 
At the other extreme, if private signals are simply risky asset payoffs plus noise; then in the limit, as the economy 
expands, factor realizations become perfectly revealed to all investors, which implies risk premiums equal zero. 
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addition to the effect of private information on factor risk premiums, firms’ costs of capital 
vary cross-sectionally because the price-deflated firm betas are affected by idiosyncratic 
factors as well as information on idiosyncratic factors. However, after controlling for de- 
flator effects, firm-specific information characteristics have no influence on expected returns. 

An important feature of our information structure is that private signals are informative 
about systematic factors as well as idiosyncratic shocks. This feature is necessary for in- 
formation asymmetry to affect the risk premium and is consistent with evidence from 
Seyhun (1992) and Lakonishok and Lee (2001) that corporate insiders are able to time the 
market. Furthermore, the notion that private signals at the firm level may contain a system- 
atic component is supported by the observation that financial reports for which some in- 
vestors may have advance knowledge typically include fundamentals such as revenues, 
earnings, and cash flows that are plausibly affected by systematic factors as well as idio- 
syncratic shocks; evidence dates back to Ball and Brown (1968). 

Although private signals at the firm-level are generally understood to be far more 
informative of idiosyncratic shocks than systematic factors, we will show that an infinites- 
imally small amount of information on systematic factors extracted from private signals for 
each firm, when aggregated in large economies, can have a finite effect on factor risk 
premiums. 

Our model can be viewed as an extension of Easley and O’Hara (2004) to a setting 
where both private signals and asset payoffs follow a factor structure. Like us, Admati 
(1985) also considers the interplay between private information and equilibrium prices in 
a noisy rational expectations framework.’ Rather than a factor structure, Admati’s (1985) 
principal analysis assumes asset payoffs are distributed normally and satisfy a general 
variance-covariance matrix. However, Admati (1982) recognizes the advantages of a factor 
structure in characterizing economy-wide information, but finds an explicit solution in the 
case of diverse information to be infeasible. 

In contrast to Admati (1985), our asymmetric information structure allows us to solve 
for equilibrium prices and risk premiums explicitly. Having an explicit pricing solution is 
especially useful because it allows us to examine how changes in model parameters such 
as posterior information asymmetry affect factor risk premiums. Furthermore, having a 
closed-form solution for finite economies enables us to examine the convergence properties 
of risk premiums as the number of assets increases. Apart from the factor structure, our 
analysis departs from Easley and O'Hara (2004) by examining large as well as small econ- 
omies, while they consider only finite economies where the full force of diversification 1s 
not present. 

We note that outside of the paradigm that we employ to study asymmetric information 
and cost of capital, there is another stream of literature that examines the effect of estimation 
risk on cost of capital (e.g., Barry and Brown 1985; Handa and Linn 1993; Coles et al. 
1995; Clarkson et al. 1996). However, as Clarkson and Thompson (1990) observe, in theory, 
estimation risk is fully diversifiable in large economies. 

This study has a number of important implications for the voluminous empirical lit- 
erature that examines the link between information asymmetry and cost of capital. First, 
our analysis clarifies a commonly held misperception about the pricing of asymmetric 
information in a competitive market (e.g., Easley and O'Hara 2004). A large number of 
empirical studies cite the flawed intuition that information asymmetry should be priced 
because uninformed investors demand price protection from trading with privately informed 


? Brennan and Cao (1997) employ a similar structure. Admati (1985) is a multi-asset generalization of Hellwig 
(1980). 
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investors.* However, this price-protection intuition is not really supported by Easley and 
O'Hara's (2004) analysis because in fact both informed and uninformed investors exploit 
liquidity traders whose demands are manifested in an assumption of noisy supply. Our 
analysis demonstrates that the pricing effect characterized in Easley and O’Hara’s (2004) 
Proposition 2 is driven by under-diversification, and will disappear when the economy is 
large. 

Second, we show that factor risk premiums are affected by information asymmetry. In 
particular, controlling for total information, high (low) information asymmetry leads to high 
(low) cost of capital. This result provides theoretical support for empirical studies that 
examine the link between the aggregate information environment and the market cost of 
capital (see, for example, Bhattacharya et al. 2003; Bhattacharya and Daouk 2002; Jain 
2005). 

Third, our analysis suggests that firm-specific information characteristics should not 
enter the determination of expected returns after controlling for beta. Empirical research in 
this domain reports conflicting evidence. While some claim to have found a positive cor- 
relation between information asymmetry and cost of capital (e.g., Botosan 1997; Botosan 
and Plumlee 2002; Botosan et al. 2004), others argue that endogeneity and correlated omit- 
ted variables are serious confounding factors (e.g., Cohen 2004; Nikolaev and van Lent 
2005; Chen et al. 2004). Our theory sheds useful light on this issue (see Section IV for 
details). 

Fourth, our analysis suggests that information asymmetry has no effect on cash flow 
betas, but may alter (percentage) return betas due to deflation by price. Existing empirical 
studies do not investigate the information effect on cash flow betas or contrast the difference 
between cash flow and return betas. Hence, our theory suggests that this is a promising 
arena for further inquiry. 

Finally, an asymmetric information factor does not arise endogenously in our model. 
However, our model is silent on whether there exists a systematic information factor. There- 
fore, our model is not inconsistent with studies that assume the existence of an information 
factor (e.g., Aboody et al. 2005; Francis et al. 2004b; Easley et al. 2002). We believe both 
theoretical and empirical research on this issue is warranted. 

The rest of the paper is organized as follows: Section IJ describes the setup for our 
model and studies an economy with a small number of investors and risky assets; Section 
III studies the large economy limit; Section IV explores the empirical implications of the 
model; and Section V concludes the paper. 


Il. SMALL ECONOMY 
In this section, we consider an economy with a finite number of risky assets. We present 
a noisy rational expectation mode] in which the asset payoffs and the random supply of 
the assets have factor structures. We solve the equilibrium in closed-form and consider 
special cases that serve as a benchmark when information is symmetric. 


The Setup 


We assume that there is a riskless asset with return R, that has an infinitely elastic 
supply. We assume that payoffs of N risky assets are generated by a factor structure of the 
form: : 


^ See, for example, Ali et al. (2005), Botosan and Plumlee (2002), Botosan et al. (2004), Bushman et al. (2005), 
Easley et al. (2002), Hope et al. (2005), Francis et al. (20042), Gietzmann and Ireland (2005), Gore and Baber 
(2005), and Bhattacharya et al. (2003). 
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u= v + BF + 31%, (1) 


where v is a N X 1 constant vector, the factor F is a K X 1 vector of mean zero normal 
random variables with covariance matrix %,, the factor loading 8 is a N X K constant 
matrix, the idiosyncratic risk € is a vector of standard normal random variables, and % is 
an N X N diagonal matrix. 

The supply of risky assets, x, is a vector of N X 1 random variables specified as follows: 


x = x + BF, + X178, (2) 


where x, B,, and %, are constant N X 1 vector, and N x N matrix, respectively. There is a 
systematic component in the random supply, F,, which is a mean zero normal random 
variable with variance o2, and an idiosyncratic component, m,, which is a standard normal 
random variable. 

The noisiness of the supply is necessary in our setting to prevent prices from fully 
revealing the informed investors’ private signal (defined below) and can be interpreted as 
caused by trading for liquidity reasons. The presence of a systematic component is based 
on the reasonable view that liquidity trading is influenced by market-wide forces that may 
or may not correspond to factors influencing risky asset payoffs. 

If we interpret the random supply as due to a liquidity effect, then our assumption of 
systematic components in random supply is supported by empirical studies that find there 
are systematic components of liquidity; for example, Chordia et al. (2000) and Huberman 
and Hulka (2001). IPO waves are also suggestive of systematic components. Without a 
systematic component in the random supply, then in the limiting case, as the number of 
risky assets becomes large (implying an infinite number of independent asset specific sig- 
nals), prices would stil] be fully revealing of the informed investors' private signals. In other 
words, noisy supply is necessary but not sufficient to ensure that asymmetric information 
is not a moot issue in large economies; there also needs to be a systematic component. We 
further assume for simplicity that F, is independent of the factors generating asset payoffs. 

We assume that there are two classes of investors, informed and uninformed, with the 
total number denoted by M. In the finite economy, the number of investors can be inde- 
pendent of the number of assets. In the large economy limit, M and N must expand at the 
same rate to ensure that per capita wealth is neither zero nor infinite (see Section III for 
details). Investors are assumed to be price takers, though strictly speaking this is only 
suitable in the limiting case where the numbers of assets and investors are infinite. 

The informed investors all receive private signal s on asset payoffs and the uninformed 
can only (imperfectly) infer the signal from market prices. This specification is used by 
Grossman and Stiglitz (1980) and Easley and O'Hara (2004). In Admati (1985) agents 
receive independent signals. It can be argued that our assumption and Admati's (1985) are 
two special cases of a general information structure where investors have both diverse and 
asymmetric information; while we emphasize asymmetry, Admati (1985) emphasizes di- 
versity. Technically speaking, the correlation between the private signals across informed 
investors is perfect in our model and zero in Admati’s (1985) model. While in our analysis 
price will be a function of informed investors' private information, price is a function of 


5 Noisy rational expectation equilibrium models with many assets having a factor structure in asset payoffs, but 
not in the random supply of risky assets, have been considered in Caballe and Krishnan (1994), Daniel et al. 
(2001), Kodres and Pritsker (2002), and Pasquariello (2004). 
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the realized asset payoffs in Admati’s (1985) case when the number of assets is infinite 
due to the elimination of signal noise through aggregation of signals across assets. 
We assume all investors have the following utility function: 


U = —Blexp( - AW;)], | (3) 


where A is the investor’s absolute risk aversion coefficient and W, is the investor’s terminal 
wealth. The budget constraint is: 


W, = WR, + Dw — Rp), "» (4) 


where W, is the investor's initial wealth, p is the vector of security prices, and D is a vector 
containing the numbers of shares invested in risky assets. 

The normal distribution assumption for asset payoffs implies that the utility maximi- 
zation problem can be transformed into a mean-variance optimization problem: 


max EW, I) — 5 var(W) 


s.t. W, = WR, + Dw — Rp) 


where J represents the investor's Information set. The first-order condition implies optimal 
demand takes the following form: 


D* = - IZEG — Ry). (5) 


When asset payoffs do not depend on systematic factors, B = 0, it is easy to show investors' 
demands for securities are increasing in expected asset payoffs and the precision of infor- 
mation about asset payoffs, and decreasing in risk aversion. In the more general case where 
asset payoffs do depend on systematic factors, B = 0, the demand for asset i depends not 
only on investors' posterior precision of beliefs on payoffs for asset i, but also on their 
posterior beliefs on payoffs for other assets. The informed and the uninformed have different 
demands because they condition on different information sets J. 


Informed Investors 
The informed investors receive private signal s, which takes the form: 


s = (v — v — BF) + bF + EU = X!?g + bF + El. (6) 


The N X K constant matrix b reflects the relative information content of the signal with 
respect to the systematic factors and « is an N X 1 standard normal random variable. To 
conform with the interpretation of factor models, we will assume that F, £, m, and n, are 
jointly normal and independent and the matrices $, and X, are diagonal. 

Our specification of asset payoffs is distinct from an alternative specification where 
asset payoffs do not follow a factor structure, but satisfy a general variance-covariance 
matrix (e.g., Admati 1985). Though a factor structure such as (1) implies a specific variance- 
covariance matrix, a general variance-covariance matrix does not imply a corresponding 
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factor structure. Admati (1985) entertains such constructions and concludes that a factor 
model is the natural context in which to consider private signals on economy-wide phe- 
nomena. Under her information structure, investors receive private signals about both sys- 
tematic factors and idiosyncratic shocks. However, because of mathematical complexities 
an explicit solution was not obtained. 

The signal s for each risky asset specified in the above equation is a linear combination 
of information about the systematic components of the asset’s payoff, information about 
the idiosyncratic component of that payoff, and noise. The signal s can also be interpreted 
as a combination of two signals: a signal about the idiosyncratic component of asset payoffs, 
5, = Ze + (bF + 21), where (bF + %1/*n) is interpreted as noise; and a signal about 
the systematic component, s, = bF + $e + + Eim), where Œ$ Pe + + Eln) is 
interpreted as noise. 

The assumption that informed investors receive private information not only about the 
idiosyncratic component, but also about the systematic components of risky asset payoffs, 
although uncommon in the theoretical literature, is intuitive. Informed investors such as 
corporate insiders are likely to know more than the general public about the firm’s funda- 
mentals such as revenues, earnings, and cash flows. To the extent that the fundamentals are 
generated by a factor structure, private information is likely to contain both components. 
Consistent with this assumption, Seyhun (1992) and Lakonishok and Lee (2001) show that 
aggregated trading by corporate insiders is predictive of future market returns. 

Our specification of signals differs in two respects from that of Admati (1982) in the 
context of her factor model: the signals in our model are perfectly correlated across in- 
formed investors, while in her model investors receive diverse signals, and the “two signals” 
constructively received by informed investors in our model are correlated with covariance 
matrix X, conditional on v and F, whereas the two signals for a given investor in Admati 
(1982) are uncorrelated. While the former difference is important because it enables us to 
obtain a closed-form solution under a factor structure of asset payoffs, the latter difference 
does not affect either the structure of the explicit solution or the qualitative results that 
follow from that solution. 

To calculate the conditional expectations and covariance matrixes, we note that the joint 
density function of v, F, and s implies the following moment conditions: 


Remark 1: 
E(v|[s,F) = v + BF + X4, 2; (s — bF) 
E(F\s) = Zab È -X)y!s 
Eq = Xl + By! 
X4 = X; + b'@ + Z) "tb 
$2 = XGA. + Y. 
All proofs are given in the Appendix. 


From these moments, it follows that, conditional on s and F, the payoff v can be written 
in the form: 
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u= ut dyed, s + (8 Eyer DEF RS (7) 
where, conditional on s and F, E sr is an standard normal random variable. We note that 
from the perspective of an informed investor loadings on the systematic factors (conditional 
betas) are B, = B — Basr, b. The precision matrix of the factors has increased from 
Èr to b'(3, + 9) lb. Note idiosyncratic risks matter for the factor precision matrix in that 


they are a source of noise when informed investors draw inferences about systematic factors. 
From Equation (7), the expectation of v conditional on s is: 


E(ujs) = v + Ly :2;!s + (B — 2y phd) 2b’ + X) ls (8) 
and the variance of v conditional on s is: 
X4 = Za t (B — Burts DZB — XX). | (9) 


Equations (8) and (9) can be substituted into the demand function to calculate the investor's 
demand D, for risky assets: 


D* = n Ezi + Os — Rp) (10) 


where ®, = Zurea — (B + Bursa; b)EAD'(X + X)! 


Uninformed Investors 


The uninformed investors do not observe the signal s, but can imperfectly infer s from 
the equilibrium price. We conjecture that the equilibrium prices have the following form: 


p = C+ Bs — Mx — x), 
where C is an N X 1 vector and B and À are N X N matrices. We will assume that B is 
invertible. Therefore, observing the price p is equivalent to observing 0, which is defined 
as; 

0 = Bi(p—-C)-s-A(x-—x. 
Substituting Equations (2) and (6), we can write: 


0 =v — v — BF + bF +E — ABF, — AR Ne (11) 


Therefore, we can interpret 0 as another signal that has sensitivity b to the factor F and 
idiosyncratic shocks with covariance matrix >, where: 


Xe = >, + MB 2 EBI + EA. 


Note that signal 0 is less informative than signal s, i.e., its conditional variance-covariance 
matrix is larger than that.of s, i.e., Z, = X, + A(B,Z4B. + ZA’ > XE. We should remark 
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that À is in general nondiagonal; the idiosyncratic shocks >1⁄2n + A^, although inde- 
pendent of F, are not independent of each other. 

When systematic factors in the random supply are uncorrelated with systematic factors 
in asset payoffs, as we assumed, the signal s is a suffcient statistic for (s, 0). However, it 
is plausible that the two systematic factors are correlated. In this case, the signal s is no 
longer a sufficient statistic for (s, 6). While the uninformed will continue to condition on 
only 0, the informed will now condition on both s and 6, a departure from the above analysis 
in which the informed only conditioned on s. We assume independence for tractability. 
Nonetheless, we are confident that our analysis can be extended to accommodate the case 
of correlated factors and that our results are robust with respect to the relaxation of the 
independence assumption. The crucial aspect for risk premiums to be affected by asym- 
metric information is whether the informed investors learn more about systematic factors 
that influence asset payoffs than uninformed investors in equilibrium; this can be modeled 
with or without the correlation between the two classes of systematic factors. 

The joint density function of v, F, and 0 implies the following moment conditions: 


Remark 2: 
E(v[0, F) = v + BF + X42, (8 — bF) 
E(Fg) = Zab È + 2X 0 
Zr = X> TE! 
Z = Dp + b'@ + X) 1b 
$0 XXX. 


From these moments, it follows that, conditional on s and F, the payoff v can be written 
in the form: 


v =v t Ly pg 8 + (B Erg DF + Eye | (12) 
where, conditional on 0 and F, £y,- is an standard normal random variable. We note that 
from the perspective of an informed investor loadings on the systematic factors (conditional 
betas) are By = B — X, ,2, b. The precision matrix of the factors has increased from >; 
to b'( + 2j) !b. 

From Equation (12), the expectation of v conditional on 6 is: 


E(v[0) = v + X4,,2410 + (B — X424 D) gb (S + 24) 0 (13) 
and the variance of v conditional on 0 is: 
Zuo = Buor + (D — Bureo DEAD — Euo rza D). (14) 


Equations (13) and (14) can be substituted into the demand function to calculate the un- 
informed investor's demand D, for risky assets: 
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Dt = 7 SiG d, — Rp) (15) 


where Ó, = X4,5,! — (B + X,í 2, b)E A b'(2 + Bo). 
Equilibrium 

Imposing the market-clearing condition that the total demand from the informed and 
the uninformed investors equals the supply, we obtain the following equation: 


] 





u - TU g- 
x = M ES + o.0 = R p) T A dye (o ps P0 EH jp). 


where p, is the proportion of informed investors. Defining X, = (wag! + (1 — w)EqD 1, 
we derive the following expression for the prices of risky assets: 


l (se (ux: i A 
P = R, ( + b: ñ (uses cx (1 == u)2, io PO — D) 
EE Use ls, -(us-ibai S nz 
- ( 2, ex) 4 R, 2X, (s (UÈ ®,) m (x >) (16) 


+ =a — u)Ejs (s — Mx — x). 
f 


Comparing the above expression to the conjectured form of the price p, it must be true 
that: 


X = (uX21 y”! £ (17) 


Note that X is solved in terms of the parameters of the model. The matrices Z4, ®,, and 
>, are expressed in terms of À as well as the parameters of the model; they are solved once 
À is solved. 


Theorem 1: Given that informed investors receive a private signal, s, that is informative 
about both idiosyncratic and systematic components of asset payoffs, a 
partially revealing noisy rational expectations equilibrium exists, and 
prices of risky assets satisfy: 


_i- lg A- ls =l Be -1 = 
p= R,” R; Z” + R; X(uXg;0,s + (1 — u)Zg4d,0)(s — A(x — x)). 
(18) 
The risk premium of assets satisfies: 
Á x. À -1 —1\~1; 
E(v — Rp) = moe 7M (uxg, + (1 — EQ) x. (19) 
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Proof: The price p and the expressions for B and C are derived by com- 
bining the Equations (16) and (17). The equation for the risk premtum 
follows immediately. Note that the posterior precisions 2) and 23 do not 
depend on realizations of signals s and 0, respectively. 


The first term in the price p in Equation (18) is the expected payoff without information 
discounted by the risk-free return. This is the price if investors are risk-neutral (A = 0) and 
there are no signals in the economy. The second term is the discount in price associated 
with risk, thus the risk premium. The third term is the correction to the expected payoff 
associated with signals and noisy supply. 

The risk premium is determined by the geometric average of the covariance matrices 
of asset payoffs conditional on s and 0, >,,,, and X.,,. That is, the risk premium compensates 
the average of the risks conditional on s and 8. Two properties of the risk premium follow. 
First, from Equation (9), Zy, = Buse + (B — Busrees b)Z4(B — Ly, 2; b) and similarly 
for Z the average risk includes idiosyncratic risk >, and 9,4. Therefore, idiosyncratic 
risks are priced. Second, the average covariance matrix, >,, depends on B nonlinearly, thus 
the risk premium depends on B nonlinearly. 


Symmetric Information 
When all investors are informed, p = 1, Theorem 1 implies that the risk premium is: 


Á " A . 
EQ — Rp) = 4, XX = Que + (B — X4 827 b)Za (B — Burs b)') M* 


In such an economy, the factor risk premiums are decreased by information because $p, is 
smaller than >,,. In addition, an econometrician who observes the return but not the signal 
will conclude that the risk premium depends on B as well as some firm-specific character- 
istics, %,,-2, b. Thus, firms with the same B but different $, r, !b may have different 
expected returns.’ 

At the other extreme, when all investors are uninformed, p, = 0, À — oo, 1.e., the inferred 
signal 0 is infinitely more noisy than s and thus is not informative at all. It follows im- 
mediately that the covariance matrix conditional on 8, 2,4, is the same as >, and the factor 
covariance matrix conditional on 6, 2, is the same as %,. Furthermore, factor loadings 
conditional on 0 are the same as unconditional factor loadings, i.e., B, = B. From Theorem 
1, the risk premium is: 


ae A _ . 
EG - Rp) = T Z = @ + BEB) x (20) 


The above can be described as the risk premium in a small economy with homogeneous 
beliefs. In this case, there is no updating of beliefs, idiosyncratic risk is priced, and B 
appears linearly in the risk premium. The idea of diversification is clearly embedded in the 


6 In a recent paper, Lambert et al. (2005) also consider the effects of information disclosure on cost of capital in 
a general variance-covariance matrix framework. They show that if all pair-wise correlations of asset payoffs 
are positive, then information can reduce the average cost of capital. Our factor structure does not require a 
restriction to positive pair-wise correlations and allows us to distinguish effects of information (split into sys- 
tematic and idiosyncratic components) on asset betas and factor risk premiums. Moreover, the principal focus 
of our study is on the effects of asymmetric information and price discovery, issues that are absent in Lambert 
et al. (2005). 
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above expression because the risk premiums on systematic risks (Bp>,,B') s x are larger 


than the risk premium on idiosyncratic risks 2 E by a factor of N. When the economy 


(N and M) is small, the risk premium on idiosyncratic risk can not be ignored; when the 
size of the economy increases, idiosyncratic risk premium becomes less and less important 
relative to the systematic risk premiums. As we show in the next section, in the large 
economy limit, idiosyncratic risk premium goes to zero. 

We conclude this section by observing that in an economy with a finite number of 
assets, idiosyncratic as well as systematic risk is priced, information on idiosyncratic shocks 
reduces idiosyncratic risk and, hence, the risk premium, information can increase or de- 
crease factor loadings, the risk premium depends on beta nonlinearly, and information on 
the systematic factor reduces systematic risk and, hence, the factor risk premium. As we 
will demonstrate in Section III, only the last property survives in the limit as the number 
of risky assets goes to infinity. 


HI. LARGE ECONOMY LIMIT 

In this section, we study the effects of private signals on risk premiums when the 
economy is large in the sense that the number of assets and the number of investors go to 
infinity. The idea of diversification requires that the number of assets be sufficiently large 
for idiosyncratic shocks to cancel each other out, thereby reducing aggregate portfolio 
uncertainty to the point where it reflects only systematic risks. If we only expand the number 
of assets and fix the number of investors, however, the large economy becomes unrealistic 
since each individual would have infinite wealth in the limit. In addition, because each 
individual is assumed to have constant absolute risk aversion, infinite wealth implies infinite 
relative risk aversion and, hence, infinite risk premiums." 

To rule out such an unrealistic scenario, we require that the number of investors expand 


; N 
at the same rate as the number of assets so that in the M approaches a constant. Without 


loss of generality, we assume the constant is unity. In analysis that follows, when we talk 
about taking the "large economy limit" or "large N limit," we are implicitly referring to 
the case where M and N are expanding at the same rate. Similar restrictions have been 
adopted in studies that concern large economies (e.g. Leuz and Verrecchia 2005; Ou-Yang 
2005). In his formal derivation of the APT relation in an economy without private signals, 
Ross (1976) directly imposes the restriction that relative aggregate risk aversion be uni- 
formly bounded as the number of assets and, hence, wealth increases. Our assumption 
satisfies his restriction. To be precise, the risk premium from the previous section for a 
large economy in which the numbers of both assets and investors go to infinity at the same 
rate when there are no private signals (i.e., homogeneous beliefs) becomes: 


E(v — Rp) = BAZ,B'X/N (21) 


7 We have assumed that the net supply of each individual asset is bounded below at a level above zero—stocks 
and bonds are such securities. If we instead let the net supply of individual assets converge to zero as the number 
of assets expands (e.g., increase the number of derivative securities which have net zero supply), but hold the 
number investors constant, wealth and risk premium will also be finite. However, in this case diversification will 
not be complete, even in the case of symmetric information. We rule out this case because we need diversification 
to work at least under symmetric information in order to study the joint effect of diversification and information 
asymmetry. 
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where AX;,B'x/N is a vector of factor premiums. Note that the magnitude of B’x is of order 
N and, hence, the magnitude of B'x/N is of order 1 when N — œ, Thus, we have finite risk 
premiums. In equilibrium, the risk premium on idiosyncratic risk goes to zero as N — o; 
firm's risk premiums increase in betas and factor risk premiums, where the factor risk 
premiums in turn increase in risk aversion, aggregate uncertainty in the economy, and 
supply of risky assets. 

We begin our analysis of the effects of private signals on risk premiums in the large 
economy limit with two special cases that have appeared in the literature; private infor- 
mation only on idiosyncratic shocks and private information on total asset payoffs. We then 
consider the case where private information on systematic factors has finite aggregate 
precision. 


Special Cases 
Private Information Only on Idiosyncratic Components of Asset Payoffs 

Suppose informed investors receive private signals on just the idiosyncratic components 
of risky asset payoffs. In this case, b = 0 and the signals can be written as: 


s = (v — v — BF) + Xi = X!" + XI. (22) 


Note that when B = 0, the asset payoffs are correlated. In the special case where all asset 
payoffs are uncorrelated, i.e., B = 0, this structure reduces to the setting considered by 
Easley and O'Hara (2004). It is easy to see that, for finite N, information solely about 
idiosyncratic shocks reduces uncertainty about priced risks. However, as we show below, 
in the limit as N — œ, elimination of idiosyncratic risks through diversification implies that 
private signals containing only idiosyncratic components have no effects on risk premiums: 


Proposition 1: Given that informed investors receive private signals only about the 
idiosyncratic components of asset payoffs, in the limit as N — œ, the 
risk premium satisfies: 


E(u — Rp) = BAX,B'x/N. (23) 
The proof is given in the Appendix. 


Notably, the risk premium in this case is the same as the risk premium without information, 
p = 0, BAX,B'x/N, implying that this is the risk premium for all p. In other words, there 
is no resolution of uncertainty about systematic factors from private signals that do not 
contain a systematic component; investors remain with their prior (homogeneous) beliefs.? 
It is also clear that, in the setting studied by Easley and O'Hara (2004), where B = 0, the 
risk premium is reduced to zero, i.e., E(v — R,p) = 0. 

More generally, we expect that the same results will hold as long as b’ + 2,) "b 
— 0 b'(X, + X) !b — 0 when N — =. Intuitively, diversification works at the power of 
1/N, implying that if the systematic component of the signal has a power less than 1/N, 
then it will be eliminated by diversification. 


* Note further, that the proposition holds notwithstanding systematic components in the random supply, BO; 
= 0. This result is quite intuitive: Even if all the agents are informed, p = 1, there is no resolution of uncertainty 
about the factors that affect asset payoffs, implying that the random supply of assets is irrelevant for asset pricing 
when it is independent of systematic factors. 
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Note that although private information on idiosyncratic shocks does not affect risk 
premiums in this case, it does affect asset prices and portfolio holdings of informed and 
uninformed investors and, hence, their expected utilities. 


. Private Information on Total Risky Asset Payoffs 
Suppose now that informed investors receive private signals about total asset payoffs. 
In this case, b = B and the signals can be written as: 


s = (v — v) + El. (24) 


This is a special case of Admati (1985) where the covariance matrix of the assets has the 
form of a factor structure and the signals for different assets are uncorrelated. 

In this case, Xj] = Zz! + p'(X + 2,)"p. which goes to infinity as N — œ. Therefore, 
we have: 


Ag. = 0. 


Similarly, 27 = Xp! + B'@ + %,)7'B, which also goes to infinity as long as B + B.B 
+ Bx goes to a constant as N — ©; thus we also have: 


Lrg = 0. 


It is easy to show that the above two equations imply that the risk premium is zero. 

The intuition here is also clear. Infinitely many private signals about asset payoffs imply 
that informed investors learn the systematic factor perfectly and set their demands such that 
prices fully reveal the systematic factor F and, thus, eliminate the risk associated with that 
factor. 


General Case 

We have considered the special cases where (b'(3, + 2) !b, b'C) + X)! b) — 0 and 
(b'(3, + Ej) !b, b'(3, + Z4) !b) — o. The more interesting case is where the limit of (b'(%; 
OE) b, b'(Z + %,)7'b) is a non-zero finite constant; what we call finite aggregate pre- 
cision. This happens, for instance, if V/Nb converges to a non-zero constant vector when 
. N — =. In effect, under this structure, as the economy expands the informativeness of the 
private signal for a given asset about the factor decreases. Thus, even though signal noise 
and idiosyncratic risk are becoming diversified away as the number of assets increases, 
informed investors' aggregate information about the factor in the limit is imperfect. 

The model in our paper is a metaphor to capture the idea that there is residual aggregate 
uncertainty in the economy. For example, each firm's earnings are influenced by the general 
health of the economy. However, even if we learn a little bit from each company about the 
aggregate economy, we would not be able remove the aggregate uncertainty completely. 
For this reason, the market usually reacts strongly when interest rates are raised or lowered 
or when government releases statistics about aggregate measurements such as unemploy- 
ment, GDP, etc. The intuition is that as one expands the number of assets at the same time 
as one gets more signals about the aggregate economy, the strength of each signal becomes 
weaker because a firm in a larger economy is relatively less important than a firm in a 
smaller economy. Our assumption exactly captures this idea—as the economy becomes 
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bigger, what one can learn independently from a single firm about the market is also 
smaller? 
The risk premium in this case is given by the following proposition. 


Proposition 2: Given that informed investors receive private signals informative about 


both idiosyncratic and systematic components of asset payoffs with fi- 
nite aggregate precision, in the limit as N — œ, the risk premium is: 


, 


>| Y 


E(v — Rp) = BAUR + (1 — Xs) 
and the factor risk premium is: 

i p Bu 
À = A(uXgl + (1 — wx) N 


Compared with the no private information case (Equation (21)), it is immediately evident 
that equilibrium risk premiums only differ with respect to the posterior aggregate uncer- 
tainty in the economy; the prior factor precision is transformed into the posterior factor 
precision (uj, + (1 — u)Zgj '. Idiosyncratic risks are not priced in the sense that two 
assets with same beta but different idiosyncratic risks will have the same risk premium. 
Although information about idiosyncratic shocks affects factor risk premiums, such infor- 
mation does not generate cross-sectional effects on risk premiums because betas are not 
affected. 

To isolate the effect of information asymmetry while controlling for the total infor- 
mation revealed by prices, we can rewrite the posterior factor precision as follows: 


(Eg — 0 — ug — Xm» 


Interpreting the above expression, when all investors are informed, p = 1, maximum res- 
olution of uncertainty is achieved and the posterior factor precision is the first term in the 
outer parentheses, Ag However, when some investors are not informed, p, < 1, the reso- 
lution of uncertainty is diminished by the degree of information asymmetry, measured as 
X5 ~ br It follows immediately that, other things being equal, factor risk premiums 
increase as information asymmetry Z5; — X5, increases. Factor risk premiums also increase 
in risk aversion and supply of risky assets, a feature preserved from the symmetric infor- 
mation case. We note that even though idiosyncratic risks do not matter in the cross-section 
for cost of capital, they affect (systematic) factor risk premiums because they act as a 
source of noise when investors draw inferences about the factors from signals and prices. 


Risk Premiums and the Size of the Economy 
The speed at which the finite economy approaches the limiting case depends on the 
information structure of the economy. As previously discussed, in the no information case, 


? As mentioned earlier, an alternative information structure that would preclude learning the factor realization 
perfectly and preserve our qualitative results is to assume informed investors receive two uncorrelated signals; 
one about idiosyncratic shocks and the other about the systematic factor. This is similar to the information 
structure assumed by Admati (1982) in the context of her factor model, the difference being that in our model 
all informed investors receive the same signals while in Admati (1982), they receive diverse signals. 
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the speed of convergence is at the order. of 1/N. Introducing private signals changes the 
convergence property because a part of the problem is now how the aggregate signal pre- 
cision converges as N becomes large. Equations (9) and (14) suggest that the systematic 
information intensity, b, plays an important role in the convergence of the investors’ pos- 
terior precision to its large N limit. We find that in the interesting case where information 
aggregation results in finite posterior precision (WNb converges to a constant vector as N 
— œ), the convergence rate for the risk premium will be reduced to 1/-VN.!° 

To visually gauge the speed of convergence, we explicitly calculate the risk premiums 
for a case where we assume identical distribution for risky asset payoffs with one factor 
and related signals: ie, X = o?l, (Iy is the N-dimensional identity matrix), 
X. = Oly Xp = 0% B = B,l,a (Lea is a N X 1 vector with all elements being 1), 


"S k = 
x = X lyx; and b = VS lyx Where o, Cp Cp Bi x,, and k are all constant. Thus, all the 


covariance matrices are proportional to the identity matrix; the betas of all risky asset 
payoffs are equal; and the sensitivities of the signals to (for convenience) a single factor 
are equal. Note that since there is a factor, the distributions of asset payoffs are not inde- 
pendent although they are identical. 

Under a set of plausible parameter values where A = 3, o = 30 percent, B = 1, o, 
= 20 percent, c, = 25 percent, o,, = 30 percent, B, = 1, o, = 30 percent, and k = — 1, 
Figure 1 plots the risk premium against the fraction of the informed investors for various 
numbers of risky assets. The risk premium decreases with N as we would expect. In 
particular, we observe that there is substantial convergence to the risk premium in the 
limiting case as the number of assets reaches the hundreds. This suggests that the risk 
premium in the limit as the number of assets goes to infinity may be a reasonable approx- 
imation to the risk premium in a finite economy where the number of assets measures in 
the thousands. 


Deflation by Price 

We note that the above results are expressed in terms of dollar risk premiums derived 
under the standard assumptions of negative exponential utility and normal distributions. To 
derive results in terms of returns, one can simply deflate both sides of dollar risk premiums 
by the stock price (e.g., Ou-Yang 2004; Leuz and Verrecchia 2005). An effect of this 
approach is that the percentage expected return conditional on the current price will be 
dependent on idiosyncratic information apart from its effects on factor risk premiums be- 
cause the price depends on idiosyncratic information. Equivalently, conditional risk pre- 
miums in percentage returns can be expressed in terms of return betas (i.e., payoff betas 
scaled by price) and factor risk premiums as depicted in our analysis. Therefore, unlike the 
previous results based on dollar risk premiums, asymmetric information generates a cross- 
sectional effect on return risk premiums because return betas are altered by idiosyncratic 
information. 

We caution that characterizing unconditional risk premiums in terms of percentage 
returns is problematic given division by a random variable that could take on zero as a 
value. Moreover, it can be argued that in the space of negative exponential utility functions 


19 Explicit results are available upon request. 

1! The parameter values for A and B are standard. Typical stock volatility is 30 percent to 50 percent, thus o 
= 30 percent. The values of o,, Cpo and c, are chosen in the range of o. The value of B, is chosen to be the 
value of B. The values o,, o,,, and o, need to be comparable to the parameter values that describe the underlying 
returns, otherwise the information effect will be either negligible or overwhelming. 
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FIGURE 1 
The Risk Premium 
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This graph plots the average risk premium when asset payoffs are identically distributed with one systematic 
factor. The x-axis is the fraction of informed investors. N is the number of assets. The parameters are: A = 3, 
g = 3095, B = 1, o, = 2096, o, = 25%, op = 30%, B, = 1, o, = 30%, and k = — 1. 


rsk premiums are more meaningful when expressed in the same dollar terms as asset 
payoffs. The assumptions of negative exponential utility and normal distributions are 
adopted in rational expectations models not because of their realism but because of their 
tractability. Since the absolute risk aversion is a constant for negative exponential utility, 
the demand for risky securities is independent of investors' wealth. As a result, the risk 
premium enters the dollar return function in an additive fashion. Division by beginning of 
the period price introduces idiosyncratic factors since expectations of future cash flows 
depends on systematic as well as idiosyncratic factors. This is true even in the absence of 
information asymmetry. Consistent with this argument, most rational expectations models 
in the literature do not draw implications from deflated prices; risk premiums in this lit- 
erature are usually understood to be in dollar terms. 

Even with the above mentioned caveats, suppose one nevertheless still wants to derive 
a return specification by deflating the dollar risk premiums using the current stock prices, 
all cross-sectional effect of information is contained in return betas. After controlling for 
the return betas, firm-specific information characteristics are again irrelevant for the deter- 
mination of the cross-section of expected returns. 
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IV. EMPIRICAL IMPLICATIONS 
A common empirical specification of the firm's risk premium is as follows: 


rp; = BA + yx; 


where rp, is firm i's risk premium, B, is a vector of the firm's exposures to systematic risk 
factors, À is a vector of factor risk premiums, y is a constant vector of coefficients, and x; 
is a vector of firm-specific characteristics such as size, price-to-book ratio, analyst follow- 
ing, etc. While neoclassical asset pricing theory dictates that y = 0, implying that the risk 
premium is completely determined by the product of betas and the factor risk premiums, 
the question is what changes when information asymmetry is introduced. Our results sug- 
gest that B, does not change in price space, but may change in return space due to deflation 
effects; X increases with the increase of information asymmetry (controlling for total in- 
formation), and y continues to equal zero. 

These results have a number of important empirical implications. First, a common 
conclusion drawn from Easley and O'Hara's (2004) is that y ceases to equal zero when 
information asymmetry is introduced as a consequence of uninformed investors seeking 
compensation for the risk that they may be trading against informed investors. This expla- 
nation is flawed. In Easley and O'Hara (2004), as well as in our model, both informed and 
uninformed investors exploit liquidity traders whose demands are manifested in an as- 
sumption of noisy supply. Compared with informed investors, uninformed investors also 
have an information advantage over liquidity traders, though this advantage is weakened 
by noise in prices. The reason y may be nonzero in Easley and O'Hara (2004) is that 
investors are exogenously endowed with a limited set of securities such that full diversifi- 
cation cannot take place. 

In the real world, of course, the number of securities is large. Nevertheless, one may 
empirically detect a nonzero y for a number of plausible reasons. It could be that the 
investors are not fully diversified as a consequence of behavioral considerations or insti- 
tutional restrictions. Alternatively, following similar arguments as in Fama and French 
(1993), it could be that some systematic risk factors are omitted and the information char- 
acteristics of interest are correlated with the firm's exposure to the omitted factors (elements 
of Bj). Finally, it could simply be spurious correlation that has nothing to do with “infor- 
mation risk." !? Given these prospects, it is difficult to reach an unambiguous conclusion 
regarding what may be driving empirical findings said to be an artifact of asymmetric 
information. 

Second, no matter whether we consider price space or return space, risk premiums on 
systematic factors (elements of à) are affected by information asymmetry. This implication 
applies in both cross-section and time-series. For example, Bhattacharya et al. (2003), 
Bhattacharya and Daouk (2002), and Jain (2005) find cross-sectional variation in the av- 
erage cost of capital across countries where the markets are segmented. They attribute such 
variation to differences in regulation and capital control. Although these studies cite Easley 
and O'Hara (2004) for theoretical motivation, we believe our model provides a more direct 
theoretical explanation for such empirical findings. Our analysis suggests that similar 
market-level analysis can be done in time-series, though power is likely to be an issue since 
there may be few significant disclosure regime changes in any one particular country. 


12 Recent papers by Cohen (2004), Nikolaev and van Lent (2005), Chen et al. (2004) address this concern and 
find the correlation between cost of capital and information asymmetry becomes insignificant when endogeneity 
and correlated omitted variables are considered. 
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Third, our theory suggests that in price space there should be no cross-sectional effect 
of asymmetric information, while in return space there could be a cross-sectional effect 
due entirely to deflation by price. The existing empirical papers do not investigate the 
information effect in price space. Hence, our results suggest that this is a promising arena 
for further inquiry. 

Finally, since all systematic factors are exogenously given, our model is silent on the 
choice of systematic risk factors. Therefore our theory is not inconsistent with studies that 
presume an existence of a systematic" information risk" factor (e.g., Aboody et al. 2005; 
Francis et al. 2004b; Easley et al. 2002). Our study, however, highlights the ad hoc nature 
of this presumption. 


V. CONCLUSION | 

Our objective in this study is to contribute to the development of a theoretical foun- 
dation for empirical inquiries about the relation between asymmetric information and cost 
of capital. We assume a factor structure for both asset payoffs and private signals in the 
context of a competitive noisy rational expectations model of market behavior. This struc- 
ture allows us to consider the effects of private information about systematic factors as well 
as about idiosyncratic shocks on risk premiums and, hence, on cost of capital. 

Taking the large economy limit, we show that equilibrium risk premiums under asym- 
metric information are entirely determined by the product of betas and factor risk premiums 
as in an economy without private signals. This is true whether risk premiums are measured 
in dollars, as is the convention when assuming normal distributions and exponential utility, 
or percentage returns after scaling by price. The risk associated with idiosyncratic shocks 
affects risk premiums only as a source of noise in drawing inferences about systematic 
factors from private signals; idiosyncratic risk is eliminated through diversification. Greater 
information asymmetry about systematic factors (holding total information constant) leads 
to less resolution of uncertainty, all else held constant, and, hence, higher factor risk 
premiums. 

Although information asymmetry does not affect cost of capital in the cross-section, it 
affects market-wide factor risk premiums. Accordingly, more promising avenues for inves- 
tigating the effects of asymmetric information would appear to be at the aggregate market 
level, rather than the firm level as in most existing empirical studies. 

Similar to Ross's (1976) Arbitrage Pricing Theory, a limitation of our model is that all 
systematic risk factors are exogenously given. As such, the model has limited power in 
prescribing factors to be used empirically. In particular, our analysis is silent on the exis- 
tence of a systematic factor related to asymmetric information. Investigating conditions 
under which such a factor might emerge in equilibrium is a topic we commend to future 
research. 


APPENDIX 
In the Appendix, we will use the following identity extensively: 


p + BOB’)? = $E s > BU + p/z-!Bg)'p'z-! 
The Proof of Remark 1 
We solve for the filtering rule, given signal s. Our assumptions have specified the 
distribution functions f(v|F, s), f(v|F) and f(F). Therefore: 


The Accounting Review, May 2007 


724 i Hughes, Liu, and Liu 


f@,F,s) = f(sb,F)fG|F)f(F). 
We can rewrite the above as: 
fG,F,s) = Fs, FFE) f). 
Focusing on the exponential terms of the joint normal distribution densities, we obtain: 


—In f(v,F,s) = —In f(sluF) — In fGJF) — In f(P) 


5 (8 — @ — 0 — BF) — bF'E;G — (o — v — BP) — bP) 


t56- @ s BPX Us - @ — T- BP) + 5 FEF 

=, s BEYE + Xj — š — BF) — @ - 5 — BEX; — bP) 
+ : (s — bFyX;'(s — bF) + ;PXSF 

E > (v — Elujs,F] E30 — E[vs,F]) 


+5 (8 — DEY — X)G-bP) + 5 PXZF 


: (v — E[vs, Fui (v — B[v|s,F]) + T tX) 


+ = (bP. + X)UGP)- s@ + X)UDF + = PX 


DO [Mm 


; (v — Elvis, F) 23; 0 — B[v|s,F]) 
" : (F — EIFI ERF — EIFls]) + : ss. 


The distribution functions f(v|F,s), f(F|s), and f(s) can then be identified from the above 
equation, with: | 
E(vys,F) = v + BF + X43, (s — bF) 
E(F\s) = Zab’ E + Xj)'s 
iugum b 
Xm = Mg + DEBE) 
$-t = X + b'S,b4+ 3, 


The Proof of Remark 2 


The structure of the filtering rule, given signal 0, is the same as that for s. The proof 
proceeds in exactly the same fashion. 


The Accounting Review, May 2007 


Information Asymmetry, Diversification, and Cost of Capital 725 


Proof of Proposition 1 
Because b = 0, we have: 
Dry = p 
> zs X der + BX PB’; 
Le = Èp 
Zuo = Buor BIB. 


Intuitively, the matrices X.,, and Z differ only in the idiosyncratic matrices 2, , and 2; p, 
which do not matter for the risk premium and thus should produce the risk premium 
ABÈ,B'x. The formal proof is as follows. From: 


Xe = 2, + MB. aB; + BA’ = >, 
we know that: 
>= @ +X! = Bee = Q + XU = ae 
It follows that: 
> + BEB = (UÈ + BERN +A- we + Bpr,08) 77 
> (uus + BEB)? + = wWAyer + B&B’) 7 


= X, = uy. + BEB) + (1 — WR 4 BZ 
v BsF + Bx,p'. 


2: 


Hence, we find the upper and lower bounds for lim, ... 5 


I l ; 1 l 1 
I j . 1 , 
= my, .. N (ur + p>,B') = lim... N B>,B'. 
Therefore, the average risk premium is: 


E(v — Rp) = AL,x/N — AG... + BEX,BX/N > BAZ,8'x/N. 


Proof of Proposition 2 


For the case of non-identically distributed risky asset payoffs, the leading order terms 
in the large N limit are: 


Br = (2 42.0 
È rie = (3, + bE de X) b)! 
The variance of v conditional on s: 
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Xue = Lupe + BIB’ + O(N), 
D, = Lp, + — BK (3 +E) + OW’). 


Both first terms in the above equations are diagonal matrices. The second terms are due to 
factors. We use O(N’) to denote matrices with all of their elements generally non-zero and 
of order N*. In the case of identical assets, O(N") ~ N“1,,.. These terms will be negligible, 
in the large N limit, as far as the risk premium is concerned. The i7! matrix is: 


-] 
TN (^ + W BBE GL + w) Zier 
= X, — XQ BA (VNSal + KOE + INEB KOE E + I) Syl 


and: 
D'y = 2, (1, + s yu B> Èr o + T Zar X Uy + 23 BE, B) 
_ < m Dus AN V NZa 1 +k’ 2» + wap B) CS Ds E udi 
>, — Nix! ji kÈ; a tX) Vite 
-i -1 
— %, (+S de oc SN 2 ir, B (s Kx) e) | 
Therefore: 


A 1 B 
N= DN 9; Z, = vg A X 8 t KE 8) B’. 





The signal 8 is now: 


m D ss 3 
LIRE T saue (x D B) y =s- BAF, 


N` 
supply disappears; it is diversified away. The covariance matrix of the payoffs, conditional 
on 8, is: 


I A 1 
with À = N u 1 ys 8 r exp) BB . The idiosyncratic component of the random 


1 
Xe = 2, + N AB. BA’. 


Note that >, is a diagonal matrix while AB,>,.B/A’ is a matrix with all of its matrix elements 
being of order 1. Therefore, when %, is multiplied by a vector of 1’s from the right, the 
second term has the same order of magnitude as the first term. We can show that: 
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Buor = Lye + O(N’). 


As will be shown later, the contribution of such terms to the risk premium goes to zero in 
the limit as N — œ. The factor covariance matrix, conditional on 8, is: 


-1 
Xm = lp + — T Ë + Z, + — L ABa) k. 


Note that, when multiplied by vectors of 1’s from left and from right, the term 


5 AB >  B:A' produces a K x K matrix with elements of order N, the same as 2, + >... 


The variance of v, conditional on 6, is: 
2. do x sr + BÈ B 
The matrix 24, is diagonal, while all the elements of the matrix BZ, B are of order 1. 


The terms neglected earlier produce matrices with all elements of order N `!. 
From the identity: 


Udy: + (1 — um 
= Que — aPC, + B'EBDA O uE t B EGB B Zane 
we can write: 
(uX4 + (1 -—wXEQ4'-2X..tBM'g, 
where: 
M = (un, + B'2a7] B) ! + (0 UÈ + B'q4,B) 0 — B'Z,, B 


= (uaa, + B'Z4g,B) + (1 — uy qs + B'Zg B) U ' 
X (u(Zg, + B'Ejgg,B) 2g + (1 — m + BZ Gr B) Xe 


In the large N limit, B E B is of order N, therefore, Z5) + B’2j..B — 8'X5,B. Similarly, 
boe + p: >u B — B "Ear. B, SO. 


M — g'XjcBQ (xac B) "Xu + (1 — ug + B Earb) ZH) 
= uXg, (1 u)g. 


The risk premium is given by: 


w 


E(v — Rp) = BAUER + (1 — WER Ex 


and the factor risk premium is: 
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À = A(uXg + (1 — ug) D PT 
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ABSTRACT: Prior research provides evidence that Information affects financial state- 
ment users’ judgments less when that information is provided in a less accessible 
format (e.g., information disclosed in a footnote or less prominent financial statement 
rather than being recognized on the Income statement [Maines and McDaniel 2000). 
We provide evidence that, conditional on users performing the analysis necessary to 
transform the financial statements to appear as if disclosed information had been rec- 
ognized, that information may affect users’ judgments more than it would have If it had 
been recognized Initially. Our experiments are set in the context of constructive capi- 
talization of operating leases. The first experiment manipulates three variables that we 
hypothesize will contribute to this effect: choice to use transformed financial state- 
ments, effort spent on the transformation process, and reconciliation of pre- and post- 
transformation numbers. We provide evidence that, in the constructive-capitalization 
setting we operationalize, Information has a greater effect on Judgments when effort 
was expended to obtain the information and the Information is displayed in a reconclled 
format. The second experiment focuses on the effort effect and replicates it with ad- 
ditional controls. These results have Implications for standard-setters who consider the 
relative benefits of recognition and disclosure, and for financial statement users who 
transform financial statements as part of their analyses. 
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L INTRODUCTION 

uch prior research suggests that the format in which information is communicated 

affects the extent to which the information affects users’ judgments. In general, 

information affects user judgments more when the information is recognized in 
an income statement or balance sheet than when it is disclosed in a footnote or in a less 
prominent financial statement. These “‘format effects” may occur because disclosure signals 
to users that information is less useful (Cotter and Zimmer 2003; Liang and Zhang 2006), 
consistent with standard-setters’ rationale for relegating information to disclosure (SFAC 
No. 5, Financial Accounting Standards Board [FASB] 1984). However, even if disclosed 
information is useful, users may not consider it because human information-processing 
limitations render disclosed information less accessible (Maines and McDaniel 2000). One 
approach to helping users consider the implications of disclosed information is to transform 
the financial statements to appear as if the information had been recognized (Revsine et al. 
2004). An express purpose of some disclosures is to allow that sort of transformation (see 
SFAS No. 123 [FASB 1995] with respect to stock options). 

Our paper examines how user judgments are influenced by such transformational fi- 
nancial statement analysis techniques. Whereas prior research finds that disclosed infor- 
mation has less of an effect on user judgments than does recognized information, we predict 
that, conditional on disclosures being transformed to appear as if they have been recognized, 
disclosures can have a greater effect on users’ judgments than does information that is 
recognized to begin with, because transformation requires an explicit choice to pursue 
information, entails effortful processing, and provides a reconciliation between pre- and 
post-transformation numbers. 

Testing our hypotheses requires that we examine judgments of users who possess 
knowledge of a transformational financial statement analysis skill. Therefore, we performed 
two experiments using as participants M.B.A. students who previously had been taught 
constructive capitalization of operating leases using a procedure adapted from Imhoff et al. 
(1991). In both experiments, the participants’ task was to assess the relative riskiness of 
two companies in the franchise-restaurant industry, with one company (Luby’s, Inc.) having 
no operating leases, and the other company (P. F. Chang’s China Bistro, Inc. [hereafter, 
Chang's]) having significant amounts of operating leases. An important element of financial 
statement analysis for this task is to enhance comparability between the two firms by 
transforming Chang’s balance sheet by constructively capitalizing operating leases. 

Experiment One has five conditions in a 2 X 2 + 1 between-subjects design. The 2 
X 2 portion of the design manipulates “choice” (i.e., whether participants are automatically 
given the effects of constructive capitalization or must choose to get that information) and 
"effort" (1.e., whether participants have to use a template to perform the calculations nec- 
essary to constructively capitalize operating leases or have the results of those calculations 
provided to them). All four of these cells are “high reconciliation," in that participants are 
provided a reconciliation that includes pre-adjustment, adjustment, and post-adjustment 
numbers. The +1 portion of the design is a benchmark “low choice, low effort, low rec- 
onciliation" condition in which financial information is presented as if Chang's operating 
leases have already. been capitalized (i.e., participants see only the post-transformation 
amounts). 

In this design, the benchmark “low choice, low effort, low reconciliation" cell depicts 
a pure recognition setting in which all leases are capitalized, the “high choice, high effort, 
high reconciliation". cell depicts the setting faced currently by a financial statement user 
who chooses to exert the effort necessary to constructively capitalize operating leases, and 
the other cells depict intervening conditions that are possible between those two extremes. 
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Comparisons between the low- and high-choice conditions (holding constant high recon- 
ciliation) reveal effects of choice, comparisons between the low- and high-effort conditions 
(holding constant high reconciliation) reveal effects of effort, and comparisons between the 
low- and high-reconciliation conditions (holding constant low choice and low effort) reveal 
effects of reconciliation. 

Results of Experiment One indicate that participants’ risk judgments were significantly 
affected by the effort and reconciliation manipulations, but not by the choice manipulation. 
Specifically, participants assessed Chang’s as relatively more risky when participants per- 
formed the constructive capitalization themselves (and thus exerted effort, rather than sim- 
ply being provided the effects of constructive capitalization) and when pre- and post- 
transformation financial statements were reconciled (thus highlighting the effects of 
constructive capitalization). Debriefing data suggest that these effects occurred at least in 
part because effort and reconciliation affected participants’ perceptions of the extent to 
which they were well informed. 

Experiment Two is designed to further test the effort effects identified in Experiment 
One. In Experiment One, low-effort participants were provided the results of constructive 
capitalization, but not the entire completed constructive-capitalization template, so that those 
participants could complete the template during debriefing to provide data for a knowledge 
check. However, this allows the possibility that differences in risk ratings attributed to effort 
in Experiment One could instead be caused by differences in access to information con- 
tained in the constructive-capitalization template. Therefore, Experiment Two holds constant 
participants’ access to the constructive-capitalization template, and varies in a 1 X 2 
between-subjects design whether participants perform the calculations in the template or 
are provided the completed template. Results replicate the effort effect. Additional data 
indicate that participants in the high-effort condition spent more time on the risk-analysis 
task, again suggesting that the higher risk ratings observed in that condition are due to 
participants expending greater effort. 

These results contribute to several literatures. First, regarding format effects, our results 
indicate that it is not always the case that recognized information affects judgment more 
than does disclosed information. In circumstances where transformational financial state- 
ment analysis requires significant effort or reconciles disaggregated information, disclosed 
information may affect judgments more than it would have had it been recognized initially. 
Ironically, while the information may have been disclosed rather than recognized because 
it is less useful, the effortful processing necessary for that information to be considered, 
and the consequential disaggregated reconciliation generated by transformational analysis, 
might result in the information affecting judgment to a greater extent than it would have 
had it been recognized initially. 

Our results also have implications for Maines and McDaniel's (2000) framework for 
considering the effects of format on user judgments. Maines and McDaniel (2000) highlight 
that disclosed information is less likely to affect judgment when effortful processing is 
necessary to access the information. Our results complement theirs by indicating that, con- 
ditional on cognitive effort being expended, disclosed information can be more likely to 
affect judgment. 

Given that transformational financial statement analysis techniques could be imple- 
mented via decision aids, our results also have implications for predicting when decision- 
aid implementations will be successful. Prior research suggests that decision-aid reliance 
depends on the balance between a user's confidence in their unaided judgment and their 
confidence in the aid (Eining et al. 1997; Nelson et al. 2003). Our results indicate that 
effort and reconciliation also play a role in reliance. Providing information (e.g., via a 
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decision aid) rather than requiring production of information, or making disclosed infor- 
mation more accessible via search-facilitating technology (Hodge et al. 2004), could affect 
the extent to which that information is relied upon in subsequent decision making. 

Our results have implications for the ongoing consideration by accounting standard- 
setters about whether lessees should recognize or disclose assets and liabilities associated 
with operating leases. As discussed further in Section IT, the Securities and Exchange 
Commission (SEC 2005) has expressed concern that many arrangements are structured to 
obtain the off-balance-sheet treatment allowed for operating leases. With the SEC's en- 
couragement, the FASB has added a comprehensive leasing project to its agenda. While 
prior research suggests that one effect of requiring recognition of operating leases would 
be that users are more likely to attend to information about operating leases, our study 
suggests that another effect would be that the judgments of those users who constructively 
capitalize operating leases are not influenced by the amount of effort expended on construc- 
tive capitalization. 

The effects of effort and reconciliation that we identify for the leasing context could 
also occur in other financial statement analysis contexts in which users perform transfor- 
mational analyses. For example, users might choose to transform financial statements to 
account for differences in stock compensation accounting, inventory-cost-flow assumptions, 
revenue-recognition principles, pension and healthcare assumptions and funded status, 
asset securitization accounting, transitory income recognition, etc. Future research could 
examine how our results generalize to other contexts that require more or less effortful 
transformations. 

Our results also contribute to the psychology literature. Prior psychology studies pro- 
vide evidence that information affects judgment more when people choose to pursue the 
information (Bastardi and Shafir 1998; Redelmeier et al. 2001). Our results indicate that, 
regardless of choice, information affects judgment more when people expended effort to 
obtain it, at least in some settings. We do not find that explicit choice to pursue information 
affects subsequent judgment, but that lack of effect could be due to participants in our 
experiment viewing their choice as being noncontroversial. Another useful direction for 
future accounting research is to further consider how choice to pursue information affects 
subsequent use of that information. 

The rest of this paper proceeds as follows. Section II provides background and our 
hypotheses. Section III describes the experimental method used in Experiment One, and 
Section IV states the results of that experiment. Section V describes the method and results 
of Experiment Two. Section VI provides a summary of results and discusses implications, 
limitations, and directions for future research. 


II. BACKGROUND 
Format Effects 


Prior archival research suggests that financial statement users' decisions are affected to 
some extent by information that is only disclosed in footnotes,! but that users' decisions 
are affected more by information when it is recognized than when it is disclosed? Prior 


! For reviews, see Barth et al. (2001) and Holthausen and Watts (2001); for evidence concerning leases, see 
Bowman (1980), Imhoff et al. (1993, 1995), Ely (1995), and Beattie et al. (2000). 

? See Davis-Friday et ai. (1999), Davis-Friday et al. (2004), and Picconi (2005) with respect to post-retirement 
benefits, Espahbodi et al. (2002) with respect to stock compensation expense, and Cotter and Zimmer (2003) 
with respect to asset revaluations. See Bernard and Schipper (1994) for discussion of design challenges with 
respect to this question. 


The Accounting Review, May 2007 


Information Pursuit in Financial Statement Analysis 735 


experimental research likewise provides evidence that information affects user Judgments 
more when it is recognized or disclosed more prominently. 

One reason that disclosed information could have less of an effect on user judgments 
than recognized information is that users believe that disclosed information is less useful, 
consistent with the FASB's criteria for determining when information should be recognized 
or disclosed (SFAC No. 5). Liang and Zhang (2006) theorize that accounting systems that 
allow for flexibility in the recognition/disclosure decision may induce more efficient fi- 
nancing decisions because they allow for accounting choice to convey additional informa- 
tion regarding information usefulness. Supporting this viewpoint, Cotter and Zimmer (2003) 
provide evidence that investors react less to Australian asset revaluations that are disclosed 
than to those that are recognized, and that firms tend to choose to disclose asset revaluations 
when asset-value estimates are less reliable, such that investors appear to be correctly 
viewing recognition versus disclosure as a signal about information reliability. Also, Libby 
et al. (2006) provide evidence that auditors tolerate more misstatement in disclosed numbers 
than in recognized numbers, which is consistent with investors correctly viewing disclosed 
numbers as less reliable. 

However, format differences like recognition versus disclosure could also affect judg- 
ment because of investors' information-processing limitations. Maines and McDaniel (2000) 
provide a framework that is useful for considering possible explanations for how format 
affects judgment. They suggest that information must be acquired (i.e., perceived), evaluated 
(1.e., assessed in terms of its implication for the decision in question), and weighted (i.e., 
relied upon to some extent) for that information to affect a user's decision. They further 
suggest that differences in format potentially affect each of these decision stages in two 
main ways: signaling whether information is useful (e.g., by placement in a performance 
statement, using key jargon like "income," and explicitly tying the information to key 
financial statement elements), and affecting cognitive costs (e.g., isolating relevant infor- 
mation on its own line and not requiring additional calculations to disaggregate it from 
other information). Maines and McDaniel (2000) predict and find that their M.B.A. student- 
subjects acquire and evaluate comprehensive income information regardless of format, but 
that they weight it more heavily if it is presented in a format that signals importance and 
reduces cognitive costs. 

Other research provides evidence that format affects judgment via information acqui- 
sition as well as weighting. For example, Hirst et al. (2004) predict and find that even 
sophisticated users are less likely to acquire and use fair value data that are footnote dis- 
closed than data recognized in the income statement. After controlling for information 
acquisition, Hirst et al. (2004, 469) find no effect of format. Hodge et al. (2004) predict 
that XBRL search technology helps M.B.A. students to acquire and integrate (i.e., evaluate 
and weight) stock compensation information presented in a disclosure format. Only about 
half of Hodge et al.’s (2004) subjects used the XBRL technology when they had access to 
it, but those who did were more likely to acquire and use disclosed information. After 


3 See Munter and Ratcliffe (1983), Wilkins and Zimmer (1983a, 1983b), Wilkins (1984), and Gopalakrishnan and 
Parkash (1996) with respect to operating leases, Hodge et al. (2004) and Frederickson et al. (2006) with respect 
to employee stock options, Harper et al. (1987) and Sami and Schwartz (1992) with respect to pensions, Harper 
and Mister (1991) with respect to post-retirement health care benefits, Hopkins (1996) with respect to hybrid 
securities, Kennedy et al. (1998) with respect to contingent liabilities, Hirst and Hopkins (1998), Maines and 
McDaniel (2000), and Bloomfield et al. (2006) with respect to comprehensive income, Hopkins et al. (2000) 
with respect to business combinations, Luft and Shields (2001) with respect to intangibles, Dietrich et al. (2001) 
with respect to oil reserves, and Hirst et al. (2003) with respect to fair-value accounting. 
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controlling for acquisition, Hodge et al. (2004, footnote 14) provide somewhat weaker 
evidence that XBRL affects integration (footnote 14). 

Overall, these and similar studies suggest that: (1) format can affect user judgments, 
regardless of user sophistication, (2) at least some of this effect can be attributed to users 
failing to acquire information that is presented in less transparent formats due to the high 
cognitive costs of doing so, and (3) users may also weight the disclosed information they 
do acquire to a lesser extent than recognized information because they perceive disclosure 
as signaling less information usefulness. Assuming that users acquire disclosed information 
and deem it sufficiently useful to merit consideration, they can transform financial state- 
ments to treat disclosed information as if it had been recognized. For example, financial 
statement analysis texts (e.g., Revsine et al. 2004) often encourage application of techniques 
that treat stock. compensation as if it had been expensed or that “constructively r. 
operating leases to put assets and liabilities on the balance sheet. 


Information Pursuit 


Our paper focuses on how users’ judgments are affected by financial statement analysis 
techniques that transform financial statements to treat disclosed information as if it had 
been recognized. We draw on prior research in psychology to predict that information 
acquired in this manner can have a greater effect on judgment than it would have had if it 
been recognized initially. 

Specifically, prior research in psychology suggests that pursuit of information affects 
the weighting of that information in decision making, regardless of the actual usefulness 
of the information (Bastardi and Shafir 1998; Redelmeier et al. 2001). For example, in 
study two of Redelmeier et al. (2001), 461 practicing physicians were given a written 
scenario describing an ailing patient and were asked to recommend either surgery or ra- 
diation therapy as a treatment. Half of the doctors were assigned to a one-stage treatment 
in which they received a set of information in the scenario paragraph along with an addi- 
tional sentence stating information obtained through a medical consultation with the patient. 
The other half of the doctors were assigned to a two-stage treatment in which they first 
received only the scenario paragraph and chose whether they would like to obtain infor- 
mation from a medical consultation before deciding between surgery and radiation therapy. 
Those choosing to obtain the additional information were then provided the remainder of 
the information set (the final sentence received by the first group of doctors). The patient 
consultation data indicated an increased risk of surgery due to chronic emphysema. Overall, 
doctors in the two-stage treatment appeared to weight the additional information more 
heavily than did doctors in the one-stage treatment, and thus were more likely to recommend 
against surgery (58 percent of.all doctors in the one-stage treatment recommended against 
surgery versus 74 percent of all doctors in the two-stage treatment, with 92 percent of those 
doctors in the two-stage treatment who chose to have the medical consultation recom- 
mending against surgery).* 


* Judgments made by participants in the studies of Bastardi and Shafir (1998) and Redelmeier et al. (2001) were 
binary; and these studies view information as "instrumental" if, all else equal, the presence or absence of the 
information affects the binary outcome. These studies suggest that information that is noninstrumental when 
provided can become instrumental if pursued. As noted below, the judgment in our study is not binary, so we 
avoid making claims about instrumentality of information. Instead, we focus on a continuous judgment, and the 
degree to which pursued versus provided information affects a final judgment. 
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Bastardi and Shafir (1998) and Redelmeier et al. (2001) note that, similar to preference 
reversals, this "information-pursuit bias" is irrational, violating the assumption of proce- 
dural invariance (Slovic and Lichtenstein 1983).° Bastardi and Shafir. (1998) demonstrate 
information-pursuit bias by college students facing a variety of common decision scenarios, 
while Redelmeier et al. (2001) demonstrate it with highly experienced practicing clinicians 
(dialysis nurses, urologists, and academic physicians) facing medical scenarios. 

Bastardi and Shafir (1998) and Redelmeier et al. (2001) describe their findings as 
consistent with both Bem's (1978) self-perception theory and Festinger's (1957) cognitive 
dissonance theory. Bem (1978) provides evidence that people who are uncertain of their 
attitude infer their attitude from other cues, including their own behavior. Thus, knowledge 
of having chosen to pursue information serves as a cue about the importance of that infor- 
mation when it is weighted in subsequent decision making. Festinger (1957) provides ev- 
idence that people who perceive conflict between their beliefs and/or actions will change 
their beliefs to reduce this "cognitive dissonance." Thus, knowledge of having chosen to 
. pursue information encourages higher weighting of the information in subsequent decision 
making to avoid the dissonance that would occur between low information weights and the 
choice to pursue information. As noted by Plous (1993), both theories are capable of ex- 
plaining a variety of findings, and Bastardi and Shafir (1998) and Redelmeier et al. (2001) 
do not attempt to discriminate between them. 

Bastardi and Shafir (1998) do provide evidence against other causal explanations for 
their findings. For example, much prior research suggests that information is weighed more 
heavily when it is made more salient, because it demands more of the limited attention that 
a boundedly rational person can devote to a decision task (Dreben et al. 1979; Duncan 
1980).° Information pursuit could make information more salient, but Bastardi and Shafir 
(1998) provide evidence that, holding information salience constant, their results depend 
on participants making a volitional choice to pursue information. 

When applied to the financial statement analysis context, in which financial statements 
are transformed to treat disclosed information as if it had been recognized, information 
pursuit is separable into at least three task components that may affect the extent to which 
disclosed information may affect users’ judgments: choice, effort, and reconciliation. A 
financial statement user with access to disclosed data can choose to exert the effort nec- 
essary to compute the financial statement effects of that data and combine those effects 
with pre-transformation numbers to produce post-transformation numbers. In contrast, a 
“pure recognition" setting presents post-transformation information, and thus does not in- 
clude a choice to transform, effortful transformation, or the disaggregation inherent in rec- 
onciling pre- and post-transformation numbers. Below we discuss the potential effects of 
choice, effort, and reconciliation in more detail. 


Choice 

As noted above, Bastardi and Shafir (1998) and Redelmeier et al. (2001) provide evi- 
dence that the choice to receive information affects subsequent information weighting. 
Financial statement users can make a variety of choices about information pursuit in finan- 
cial statement analysis, e.g., choosing to transform financial statements to treat disclosed 
information as if it had been recognized. Standard-setters sometimes make those choices 


5 Procedural invariance states that elicitations of preference that are logically equivalent should yield the same 
preferences (Slovic and Lichtenstein 1983). 

$ Hor reviews related to attention and salience, see Fischhoff et al. (1978), Taylor and Fiske (1978), Fiske and 
Taylor (1991), Bloomfield (2002), Hirshleifer and Teoh (2003), and Hirshleifer et al. (2004). 
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for users by requiring that information be recognized, e.g., changing from allowing only 
disclosure of stock-compensation expense under SFAS No. 123 to requiring recognition 
under SFAS No. 123R (FASB 2004). Information pursuit bias suggests that users’ act of 
choosing to transform financial statements affects their subsequent reliance on that infor- 
mation relative to the reliance that would have occurred had the financial statements been 
transformed to begin with. 


H1: Transformed information affects judgment more when a user has chosen to receive 
transformed information than when the user has no choice. 


Effort 

Bastardi and Shafir (1998) and Redelmeier et al. (2001) do not investigate whether 
effort contributes to, information weighting. In the simple vignettes employed in their stud- 
ies, information pursuit is assumed and information is obtained costlessly and immediately. 
Yet, the theories that Bastardi and Shafir (1998) and Redelmeier et al. (2001) use to explain 
effects of choice also suggest a similar effect of effort. Specifically, knowledge of having 
exerted high effort to obtain information could encourage users to rely on the information 
because high effort serves as a cue about information importance (cf., Bem 1978) and 
because reliance on the information avoids cognitive dissonance (cf., Festinger 1957). Prior 
research in the cognitive-dissonance literature provides further support for this conjecture 
by demonstrating that people and animals develop more positive attitudes about status or 
items that are more difficult to obtain (e.g., Aronson and Mills 1959). We extend these 
theories to predict the effects of effort on the use of information in financial statement 
analysis. We agree with Maines and McDaniel (2000) and Hirst et al. (2004) that the 
effortful processing required in many financial statement analysis contexts constitutes a 
barrier to accessing information, such that many users may not obtain information and 
therefore will fail to consider that information. However, we suggest that, conditional on 
users exerting effort to obtain information, they will rely on that information to a greater 
extent than they would have had the information been obtained with less effort.’ 


H2: Transformed information affects s qamasi more when effort has been SESS to 
obtain the information. 


Reconciliation 

' Unlike the simple vignettes investigated by Bastardi ani Shafir (1998) and Redelmeier 
et al. (2001), the alternative financial statement treatments examined in our study differ in 
the extent to which information is reconciled. Specifically, relative to information that is 
already recognized and aggregated on tbe face of the financial statements, pursued infor- 
mation is disaggregated and reconciles pre- and post-transformation numbers. This recon- 
ciliation provides additional information. by indiceting the effects of transformation, e.g., 
indicating the extent to which transformation changes key numbers or ratios, which might 
provide insight about management's decisions with respect to recognition and disclosure, 


od 


Staw (1981) provides a review of research on escalation of commitment—the tendency for individuals who have 

. suffered a setback to subsequently commit more resources to the same course of action in an attempt to recoup 

their losses, Though related to escalation of commitment, our effort prediction is different in that we focus on 

‘the weighting of information obtained through effortful pursuit rather than the subsequent resource (or effort) 
allocations aimed at recouping losses. 
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and therefore management’s reporting credibility.° Also, reconciliation potentially renders 
pursued information more salient, so the information may demand more attention in the 
judgment process. Therefore, we predict that, similar to decision makers in other contexts 
(e.g., Kahneman 1973; McArthur and Post 1977; MacGregor and Slovic 1986; Payne et al. 
1993; Almer et al. 2003), transformed information affects financial statement users’ judg- 
ments to a greater extent when the effects of the transformation are disaggregated and 
reconciled, regardless of whether users have chosen to pursue that information or have 
exerted effort in pursuing that information. 


H3: Transformed information affects judgment more when it is disaggregated in a rec- 
onciliation of pre-and post-transformation information than when it is presented 
on a post-transformation basis. 


Constructive Capitalization of Operating Leases 

We investigate our hypotheses in the context of constructive capitalization of operating . 
leases. SFAS No. 13 (FASB 1976) and related authoritative guidance specify thresholds 
that determine when a leasing arrangement qualifies as a capital lease (with the lessee's 
balance sheet including the leased asset and lease obligation, along with footnote disclosure 
of future minimum-lease payments) or an operating lease (with no balance sheet recogni- 
tion, and the lessee only providing disclosure of future minimum-lease payments). Lessees ` 
typically prefer not to capitalize leases, and the precise guidelines in SFAS No. 13 allow 
various structured leasing. arrangements that avoid capitalization (Abdel-khalik 1981; 
Imhoff et al. 1991). As a result, many leasing arrangements are disclosed in footnotes rather 
than recognized on balance sheets (SEC 2005). 

Standard-setters and regulators have indicated that they believe more leases should be 
capitalized (e.g., LASC 2000; SEC 2005). Various techniques exist to allow investors to 
perform calculations that transform the balance sheet to appear as if operating leases had 
been capitalized (Imhoff et al. 1991; Revsine et al. 2004). These constructive-capitalization 
techniques are employed by sophisticated users like bond-rating agencies (Houlihan and 
Sondhi 1984; Standard & Poor's 2005). 

Two aspects of the constructive-capitalization setting make it appropriate for testing 
our hypotheses. First, thorough constructive capitalization involves effortful calculation, as 
well as knowledge of finance and accounting, and therefore constitutes the sort of trans- 
formational financial statement analysis skill that we believe is likely to affect user judg- 
ments. Second, testing our hypotheses in this setting allows us to contribute to a current 
standard-setting debate. Whereas the common rationale for capitalizing operating leases is 
that it would help those users who do not presently constructively capitalize to attend ndore. , 
to the effects of operating leases, our hypotheses suggest that recognition would ensure: that - 
judgments of users who presently constructively capitalize will not be affected by uie 
the effort to do so. | fe A 


LE 


* [tis also possible that reconciliation allows users to better discriminate between pre-transformation numbers and 
the effects of transformation on the basis of information usefulness, i.e., users might reason that information 
appearing in footnotes is not recognized because it is less relevant or reliable, and so should be attended to a 
lesser extent. That response to reconciliation biases against our hypothesis that reconciled information affects 
judgments to a greater extent. 
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III. METHOD: EXPERIMENT ONE 
Design and Materials 


As shown in Figure 1, Experiment One has a 2 X 2 + 1 between-subjects design. In 
all experimental conditions, participants judge the risk of one company (P. F. Chang's China 
Bistro, Inc.) relative to that of another (Luby's, Inc.). The experimental materials describe 
Luby's as having no operating leases and Chang's as having operating leases.? Also, in all 
conditions, participants are provided (or develop) a version of Chang's financial information 
that treats operating leases as if they had been constructively capitalized. What differs 
between experimental conditions is whether participants have a choice with respect to con- 
sidering the effects of constructive capitalization, whether participants must exert effort to 
perform the constructive capitalization, and the extent to which the effects of constructive 
capitalization are disaggregated and reconciled. 

Specifically, as shown in Figure 2, the benchmark “low choice, low effort, low rec- 
onciliation'" condition (cell 1 in Figure 1) presents financial information for Chang's as if 
operating leases have already been constructively capitalized, but the adjustments made to 
transform the financial information are not shown. Thus, in their judgment of relative risk, 
participants are asked to compare Luby's numbers (no need to adjust for operating leases 
because there are none) to Chang's numbers (which have been adjusted to constructively 
capitalize operating leases). 

The four other conditions are all “high reconciliation," in that the effects of constructive 
capitalization are presented in a disaggregated format that reconciles pre- and post- 
transformation numbers, and vary in a 2 X 2 design that manipulates “choice” (i.e., whether 





FIGURE 1 
Experiment One: Design 
Cell 
1 2 3 4 5 
LC/LE/LR LC/LE/HR LC/HE/HR HC/LE/HR HC/HEHR 
Choice* Low Low Low - High | High 
Effort" Low Low High Low High 
Reconciliation Low High High High High 


* Low-choice (LC) participants were provided all information without choosing to receive (or calculate) it; high- 
choice (HC) participants received pre-transformation information, but only received (or calculated) thé 

reconciliation of pre- and post-transformation information if they chose to receive (or calculate) it. 

b Low-effort (LE) participants were provided all financial information; high-effort (HE) participants used the 
worksheet in Figure 4 to compute amounts necessary to constructively capitalize leases and transform financial 
statements. 

* Low-reconciliation (LR) participants were provided post-transformation financial information; high- 
reconciliation (HR) participants were provided (or obtained) a reconciliation of pre- and post-transformation 
information. 





? Experimental materials were based on Luby's, Inc. and P. E. Chang's China Bistro, Inc. because these two 
companies are in the same industry segment but have very different levels of operating leases. Luby's actually 
has a small amount of operating leases (capitalized leased assets equal to 5.8 percent of total assets), but we 
transformed their financial statements to constructively capitalize those leases to avoid participants having to 
consider the effects of constructive capitalization for both firms. Thus, the financial information provided for 
Luby's appeared as if they have no operating leases, and participants were told that Luby's-has no operating 
leases, such that the only operating leases for participants to consider were Chang's s leased assets 
equal to 24.3 percent of total assets). 
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FIGURE 2 
Financial Information Presented in Cell 1 of Experiment One: 
“Low Choice, Low Effort, Low Reconciliation” 


Instructions 
Your task will be to consider the risk of buying long-term debt (e.g. bonds) of P.F.Chang's, as compared to tha risk of buying long-term debt of 
Lubry's. 


Examine the information below. Then tum to page 2 of this packet. 


TARGET FIRM 
P.F.Chang's China Bistro, Inc. (2004) 


Revenues x Bi Qm m nt 706 941 

Expansos U EUBA Ta 660.765 

Income from Operations TR REL 46,176 
Balanca Sheet 

Assets (Including all daf. taxes and PPAE) 531,005 
Liabilitles (Debt) 209 513 
Owners' Equity 


Cash Flows from Operstions 


241,482 


108 5 
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Other Information "e 
_ Applicable 16 .1 Applicable tax rate is 0.35. 
s + Í eens 
The numbers above have been adjusted to include the effects of 


constructive capitalization of operating leases, so no further 
adiustment is necessary to constructively capitalize. 





participants are automatically provided Chang's constructive capitalization or must choose 
to get that information) and “effort” (1.e., whether participants have to actually perform 
the calculations necessary to constructively capitalize Chang's operating leases or have 
those calculations done for them). 

The “low choice, low effort, high reconciliation” condition (cell 2 in Figure 1) presents 
financial information in a disaggregated format in which the effects of constructive capi- 
talization reconcile pre- and post-transformation numbers (see Figure 3). That condition 
precludes choosing not to constructively capitalize and requires no effort to perform the 
necessary calculations. 

The "high choice, low effort, high reconciliation" condition (cell 4 in Figure 1) presents 
information in the same disaggregated format as that used in the “low choice, low effort, 
high reconciliation" condition (cell 2 in Figure 1), but requires participants to choose. 
whether they want to view adjustments for constructive capitalization. These participants 
initially receive financial information similar to that shown in Figure 3, except that the 
boxes in Figure 3 are not filled in with numbers, and participants are asked “Do you want 
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FIGURE 3 
Financial Information Presented in Cell 2 of Experiment One: 
“Low Choice, Low Effort, High Reconciliation” 


Instructions 
Your task will be to consider the risk of buying long-term debt (e.g. bonds) of P.F.Chang's, as compared to the risk of buying long-term debt of 
Lub y's. 


Examine the information below, which includes adjustments ta P_F.Chang’s balance sheet for constructive capitalization of ther operating leases. 
Then tum to page 2 of this packet. 


TARGET FIRM 
3 5 ; P.F.Chang's China Bistro, Inc. (2004) 

Income Statement GI eo MOMENT L| Unamueted Constructive Captiaizetion Adjusted Humbera 
Revenues = 398 8i. jte ES uM. Adjustments 706 841 
Expenses ‘sa Ex. jo n E ‘ 660.765 
Income from Operations e 7. AIS nk A, dr. an 45,176 


Balance Sheet 


Assets (including all def. taxes and PP &E) 
Liabilities (Debt) anges eee sd 107783 4[ 481 760 


Owners’ Equity ine 2 vase E EPA 275752 -[ 34260 ] 


ANE. ATO. ES ui 
Cash Flows from Operations S IBAA A ox. os S 109505 
Financial Ratios 


Debt/Equity 275752 


109,505 


Cash Flows from Operatlors/Debt 
107 763 


Other Infermation 
Applicable tax rate is 0.35. 


*The numbers above have been adjusted to mcluda the effects 
of constructive capitalization of operating leases, so no further 
adjustment ls necessary to constructively capitalize. The 
constructivaly capitalized leases have minimum lease 
payments of $26,118 In 2005, $26,764 in 2006, $25,314 in 
2007 , $25 902 in 2008, $25,607 in 2009, and $147 350 
thereafter. On average, the leases have an implicit interest 
rate of 8%, 22 year total lease lives, and are 50% expired. 





to see adjustments to P. F. Chang's balance sheet for constructive capitalization of their 
operating leases?" Participants who select “yes” are instructed to open an envelope con- 
taining financial information and instructions identical to that shown in Figure 3 (with the 
previously blank boxes now filled in with numbers). Those who select “no” are directed 
to continue with their analysis task (ie., they never see the “filled-in” adjustments and 
post-transformation numbers). 

The “low choice, high effort, high reconciliation” condition (cell 3 in Figure 1) initially 
presents financial information identical to that provided in the “low choice, low effort, high 
reconciliation" condition (cell 2 in Figure 1), except that participants in this setting are 
instructed to use a template (shown in Figure 4) to calculate the effects of constructive 
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FIGURE 4 
Template Used to Calculate Effects of Constructive Capitalization 


CONSTRUCTIVE CAPITALIZATION TEMPLATE 


Step 1: Compute PV (using interest rate 1) of first five years of minimum lease payments (1 = 0.08): 


x X X X X 





PV of Payments m Years 6 - H 
Total Imputed Lease Liability 


Step 2: Compute PV of payments in years 6 — N: 





Present Value 





rae 


Round Up 
Total Year 5 to Next 
147,350 = Annuity Life = L. 
sii Cag GS) Ge 
Annuity x  PWiji5 x PVALiL) = PV of 
Life =L Payments in 
Years 6 -N 
Step 3: Determine asset amount: 
EH 

2096 = Startup % of Life 
40% = Growing pired 
50% = Stable 
60% = Declining 
80% = End Stage 

Average years 1 — (% of life 

5+1) / PED rr ed ; 
(0-2 
Imputed 
Ratio ge Lease 
Use % of life expired, i, and total lease life  *#heemps- 2) Liab = A Asset 
to find ratio ofassettolabinILWTable3 [ — ]x|  sdJ= {sd SB 


(see table on page 2 of ths packet) 
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capitalization and fill im the blank boxes that appear in the disaggregated reconciliation 
between pre- and post-transformation financial statements.!? 

The “high choice, high effort, high reconciliation” participants (those in cell 5 in Figure 
1) receive the same financial statement information as those in the “low choice, high effort, 
high reconciliation” condition (cell 3 in Figure 1), but are asked in the instructions “Do 
you want to adjust P. F. Chang’s balance sheet for constructive capitalization of their op- 
erating leases?" Those who select “yes” are instructed to open an envelope containing 
financial information (and instructions) identical to that given to “low choice, high effort, 
high reconciliation" participants. Those who select “no” are directed to continue with 
their analysis task (i.e., they never see the "'filled-in" adjustments and post-transformation 
numbers). 

In this design, comparisons between the benchmark “low choice, low effort, low rec- 
onciliation" condition and the “low choice, low effort, high reconciliation" condition reveal 
effects of reconciliation. Holding reconciliation constant at "high," comparisons between 
the low- and high-choice conditions reveal effects of choice, and comparisons between the 
low- and high-effort conditions reveal effects of effort. The benchmark cell captures a 
"pure recognition" setting in which all operating leases are constructively capitalized 
(which has been proposed but does not exist in practice), while the “high choice, high 
effort, high reconciliation" cell captures the situation faced currently by an investor who 
could choose to constructively capitalize operating leases. Other cells likewise capture sit- 
uations that could be encountered in practice. 


Participants 

Testing our hypotheses requires participants who are very familiar with a financial 
statement analysis skill that could be used to transform financial statements to appear as if 
operating leases had been capitalized. Therefore, we use as participants 108 students en- 
rolled during Spring 2005 in an M.B.A.-level intermediate accounting course at Cornell 
University's Johnson Graduate School of Management. Prior to data collection the students 
had all participated in class sessions that dealt with capital leases and operating leases, and 
had gained experience with constructive capitalization using a transformation template that 
provides an outline for using footnote disclosures of operating lease obligations to calculate 
and place implied assets and liabilities on the balance sheet of the lessee. One hundred 
participants provided data during an optional in-class exercise in three successive sections 
of the same accounting course; eight participants missed the in-class session and so pro- 
vided data in arranged sessions outside of class.'? On average, participants had 5.2 years 
of work experience, were 28.8 years old, and had taken or were currently taking 5.8 finance 
and accounting classes. Seventy-three percent of the participants were male. 


10 All information (other than present value factors and intermediate calculations) provided in the template shown 
in Figure 4 was also provided in the footnote and financial information provided in all high-reconciliation cells 
(see Figure 3) to reduce the potential for an information confound. As discussed in Section V, Experiment Two 
provides low-effort participants with the completed template to address more directly the potential for an infor- 
mation confound. 

H Choice and effort were not manipulated within the “low reconciliation” setting, because both “high choice" 
and "high effort" in our experiment lead to the presentation of information in its reconciled format ("high 
reconciliation”). 

7 Participants were randomly assigned to treatment cells within sessions. Dropping participants who provided data 
outside of class does not alter implications of any analysis, and session is not significant in any analysis, so 
these variables are not discussed further. 
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Dependent Variable 


Participants answered the following question: “Please rate the risk of buying long-term 
debt (e.g., bonds) of P. F. Chang’s, as compared to the risk of buying. long-term debt of 
Luby’s, on a scale of 0 to 100.” On the scale, 0 was described as “P. F. Chang’s is much 
less risky than Luby's," 50 as “P. F. Chang's is about the same risk as Luby’s,” and 100 
as “P. F. Chang’s is much more risky than Luby's." We focused on assessments of the risk 
of buying debt because constructive capitalization of operating leases affects primarily the 
balance sheet (Imhoff et al. 1991), and prior research suggests that balance sheet numbers 
play an important role in these assessments.!? We used a relative rather than absolute risk 
assessment to increase power by decreasing noise that could result from participants' 
idiosyncratic interpretation of the response scale. We avoid making predications as to the 
levels of the relative risk rating selected by participants as there are likely a number of 
non-lease-related reasons that P. F. Chang’s may be seen as more or less risky than Luby’s 
on average (e.g., the names of the two restaurant chains, familiarity with the chains, the 
fact that Chang’s is larger and has more cash flow than Luby’s, etc.). However, by holding 
constant all of Luby’s information and manipulating only P. F. Chang’s financials, we are 
able to address differences in relative risk ratings between cells. 


Independent Variables 


Choice is manipulated by varying whether participants can choose whether to receive 
(or calculate) information about the effects of constructive capitalization. High-choice par- 
ticipants can choose whether to receive (or calculate) that information; low-choice partici- 
pants are provided that information (or are instructed to calculate it). We anticipated that 
virtually all participants would choose to receive (or calculate) this information. The choice 
variable is not intended to manipulate the information available to participants, but rather 
to manipulate the extent to which participants attribute their possession of that information 
to their own decision to obtain it.'* 

Effort is manipulated by varying whether participants perform the calculations neces- 
sary to generate post-transformation financial statements prior to making their risk assess- 
ment. Bonner and Sprinkle (2002) describe effort as involving four attributes: direction, 
duration, intensity, and strategy development. Our effort manipulation varies duration and 
intensity. High-effort participants are provided the template shown in Figure 4 and perform 
the calculations necessary to constructively capitalize operating leases and ''fill in the 
blanks" necessary to transform financial information prior to making their risk assessment. 
This activity involves many calculations, and therefore should be relatively intense and 
increase the duration of the analysis task. Low-effort participants are not provided the 
template shown in Figure 4, and instead are provided all of the information they use for 
their risk assessment (see Figure 3), so they do not have to engage in the laborious cal- 
culations performed by high-effort participants. 


Ú For example, see Wilcox (1971), Abdel-khalik et al. (1978), Wilkins and Zimmer (19832), Harper et al. (1987), 
and Harper and Mister (1991). 

14 Tf participants do not choose to acquire the leasing information, they will have fundamentally different infor- 
mation as compared to participants who acquire or are provided that information, such that information and 
choice to pursue information are confounded in analyses. Also, participants m the “high choice, high effort" 
condition who do not choose to acquire the information do not exert high effort, thus weakening the effort 
manipulation. By operationalizing a choice condition in which most participants are likely to choose to pursue 
information, we avoid these problems, but may have a weaker choice treatment than we would have if partici- 
pants viewed their choice as more controversial. 
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Reconciliation is manipulated by varying whether participants ever see the effects of 
constructive capitalization disaggregated via a reconciliation of pre- and post-transformation 
financial statements. High-reconciliation participants receive (or generate, if in a high-effort 
condition) a reconciliation of pre- and post-transformation information; low-reconciliation 
participants receive only post-transformation financial information (see Figure 2).!° 


Procedure | 

All participants began the experiment by completing an informed-consent, human- 
subjects-approval form. They then read a short set of instructions and examined financial 
information for two companies: Luby's, Inc., portrayed as having no operating leases, and 
P. F. Chang's China Bistro, Inc., which has operating leases. The financial information 
included information from the income statement (revenues, expenses, and income from 
operations), balance sheet (assets, liabilities, and owners' equity), cash flow from operations, 
debt/equity ratio, cash flow from operations/debt, the applicable tax rate of 35 percent, 
and information about operating leases.!? Participants in the low-effort, low-choice cells 1 
and 2 were provided post-transformation information that included the effects of Chang's 
constructive capitalization; participants in the other cells were provided pre-transformation 
information. 

Participants in high-choice conditions next determined whether they wanted to receive 
(cell 4) or calculate (cell 5) the effects of constructive capitalization, and participants in 
high-effort conditions (cells 3 and 5) calculated the effects of constructive capitalization. 
Calculation required using a template based on Imhoff et al. (1991) (see Figure 4). As 
shown in Figure 3, updating the financial information to reflect the results of constructive 
capitalization affects Chang's PP&E, deferred taxes, lease liability, and retained earnings, 
and therefore increases Chang's debt/equity ratio and decreases the ratio of cash flows from 
operations to debt in such a way as to increase Chang's leverage and decrease its apparent 
ability to service debt.!’ These changes indicate increased risk of Chang’s; thus, considering 
this information should lead to higher risk assessments. 

All participants then made their risk assessment, answered several debriefing questions, 
and sealed that information in an envelope. Next, all participants who had not already 
calculated the effects of constructive capitalization (i.e., those in the low-effort conditions 
and any participants who chose not to perform the calculations in the “high choice, high 
effort" condition) did so to provide data for a knowledge check. All participants concluded 
the experiment by answering a short demographic questionnaire. 


IV. RESULTS: EXPERIMENT ONE 
Two participants' responses to a comprehension check indicated that they did not un- 
derstand whether they were working with financial information that was transformed to 


15 As can be seen from comparing Figures 2 and 3, the footnote provided to low-reconciliation participants did 
not include the information about minimum lease payments, interest rates, etc., that would be necessary to 
reconstruct the constructive capitalization calculations that were used to calculate post-transformation informa- 
tion. We made this design choice to make sure that low-reconciliation participants could not perform the con- 
structive capitalization and convert their setting into the high-choice, high-effort, high-reconciliation condition. 

16 The debt/equity ratio and the ratio of cash flows from operations to debt were given because these ratios are 
among the most commonly used in debt rating (Zimmer 1979; Abdel-khalik and El-Sheshai 1980; Dietrich and 
Kaplan 1982; Palepu et al. 2000; Standard & Poor's 2005). 

7? To be consistent with participants’ course work, which had focused on balance sheet effects of constructive 
capitalization, the financial information provided to participants did not indicate any effect of constructive cap- 
italization on income from operations or cash flow from operations. 
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reflect constructive capitalization. Data from those participants are omitted from all hy- 
potheses tests, leaving 106 observations. Inferences are unchanged if the two participants’ 
data are Included. 

Table 1, Panel A shows mean and mean-ranked risk ratings, by cell, and Table 1, Panel 
B shows results of planned comparisons. Cell variances are not equal, so hypotheses tests 
are based on nonparametric analyses of rank-transformed data.!š Inferences are unchanged 
when based on parametric tests. 


Hypothesis Tests 

Hypothesis 1 predicts that, holding reconciliation constant at “high,” transformed in- 
formation affects judgment more when a user has chosen to transform the information. To 
test H1, we compare risk assessments between high- and low-choice conditions in the high- 
reconciliation cells (cells 2—5). Results indicate an insignificant effect of choice (means of 
59.0 for low choice and 55.6 for high choice; t = —0.55; ns).'? These results do not support 
H1. 

Hypothesis 2 predicts that, holding reconciliation constant at “high,” transformed in- 
formation affects judgment more when effort has been expended to obtain that information. 
To test H2, we compare risk assessments between high- and low-effort conditions in the 
high-reconciliation cells (cells 2—5). Results indicate a significant effect of effort (means 
of 51.4 for low effort and 62.9 for high effort; t = 1.83; p = 0.035).%*! These results 
support H2.”7 

Our design controls for or enables tests of alternative explanations for the effort effect. 
One explanation is that effort might increase the salience of constructive-capitalization 
information. However, as shown in Figure 3, the results of constructive capitalization were 
highly salient regardless of effort, so this explanation appears unlikely. Another possible 
explanation for the effort effect is that participants in the high-effort conditions were re- 
acting to resolution of uncertainty, since high-effort participants were first presented with 
financial information that highlighted missing items and then resolved uncertainty about 
those items by calculating them to produce post-transformation numbers. Our experimental 
design allows us to test this explanation by comparing risk ratings between participants in 
the “high choice, low effort” cell (who, like high-effort participants, were first presented 
with financial information that highlighted missing items and then resolved uncertainty by 
choosing to receive a completed reconciliation) and the “low choice, low effort” cell (who 


13 Ott and Longnecker (2001) suggest using Levene's Test to test for homogeneity of cell variances. Results indicate 
that cell variances are not equal (F = 2.64, p = 0.038). 

!? Tf participants chose not to obtain the information associated with constructive capitalization, then interpretation 
of the choice variable would be difficult, as differences between choice conditions could be attributed to high- 
choice participants not considering the effects of constructive capitalization, as well as to the psychological 
effect of choice on information weighting. However, as anticipated, almost all participants chose to obtain the 
constructive-capitalization information. Inferences are unchanged when the three subjects who chose not to 
obtain that information are dropped from analyses. 

Because high-effort participants judge risk based on financial information that they themselves transformed, 

mistakes in their calculations could affect their risk ratings. However, inferences are unchanged if we drop 

participants who made mistakes. Specifically, inferences are unchanged if we drop the 11 participants in cells 

3 and 5 who made mistakes in their transformation calculations such that their final ratio calculations were off 

by more than 1 percent. Further, inferences are unchanged if (for consistency) we drop 15 participants in cells 

1, 2, and 4 who did the transformation post-experimentally as part of their debriefing and made mistakes in 

their transformation calculations that rendered their final ratio calculations off by more than 1 percent. 

All p-values presented in the paper are one-sided when directional effects are hypothesized. 

2 We do not hypothesize an interaction between effort and choice, and no significant interaction is found in any 
analyses. 
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TABLE 1 
Experiment One: Risk Ratings* and Hypothesis Tests 


Panel A: Cell Number, n, and Mean Rank,” Risk Ratings (Mean) [Median] (Std. Dev.) 








Low Reconciliation High Reconciliation 
Effort Effort 
Choice Low High All Choice Low High All 
Cell 1 Cell 2 Cell 3 
n= 19 n= 21 n = 21 
36.4 51.8 66.2 59.0 
pom (29.7) OW (42.3) (49.7) (46.0) 
[25.5] [30.0] [50.5] [39.8] 
{16.0} {26.7} {24.3} {25.5} 
Cell 4 Cell 5 
n= 23 n = 22 
; 51.0 59.9 55.6 
High High (38.0) (46.0) (42.1) 
[31.0] [50.0] [35.0] 
{17.0} {24.3} {23.6} 
51.4 62.9 24.2 
All All (40.1) (47.8) (44.0) 
[31.0] [50.0] [37.5] 
(22.1) (26.3) (24.5) 
Panel B: Results of Planned Comparisons* 
p-value 
Planned Comparisons? Estimate — t (one-sided) 
H1: Choice: Cells 2 and 3 (LC) versus Cells 4 and 5 (HC) 23.5: 50:55 ns 
H2: Effort: Cells 2 and 4 (LE) versus Cells 3 and 5 (HE) 11.7 1.83 0.035 


H3: Reconciliation: Cell 1 (LR/LE/LC) versus Cell 2 (HR/LE/LC) 15.3 1.63 0.053 


a Participants rated the risk of buying long-term debt (e.g., bonds) of P. F. Chang's, as compared to the risk of 
buying long-term debt of Luby's, on a scale of 0 to 100. On the scale, 0 was described as "P. F. Chang's is 
much less risky than Luby's," 50 as “P. F. Chang's is about the same risk as Luby's," and 100 as "P. E 
Chang's is much more risky than Luby’s.”’ 

b With 106 subjects making risk-rating decisions, rank can vary from 1 to 106, while the range for the risk 
rating mean is 0 to 100. 

* p-values are associated with nonparametric analyses of rank-transformed data. Inferences are unchanged when 
based on parametric analyses. 

$LC = low choice, HC = high choice, LE = low effort, HE = high effort, LR = low reconciliation, 

HR - high reconciliation. 


were provided the completed reconciliation to begin with, and so did not face uncertainty 
about highlighted numbers): That comparison indicates no difference (see cells 4 and 2 in 
Table 1), and therefore indicates that resolution of uncertainty alone does not explain the 
effort effect. 

Hypothesis 3 predicts that transformed information affects judgment more when it is 
displayed in a disaggregated format that reconciles pre- and post-transformation numbers. 
To test H3, we compare risk assessments between cells 1 and 2, holding effort and choice 
constant at "low" and varying reconciliation. Results of that comparison indicate a 
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significant effect of reconciliation (means of 36.4 for “low choice, low effort, low recon- 
ciHation” and 51.8 for “low choice, low effort, high reconciliation”; t = 1.63; p = 0.053). 
These results support H3. 


Additional Analyses 

Immediately following their risk-rating decision, participants answered three questions 
during debriefing that provide further insight into their risk ratings. Descriptive data are 
provided in Table 2. Because assumptions for parametric analyses are satisfied, debriefing 
data are analyzed using parametric planned comparisons. 

First, participants rated the effort they expended prior to making their risk rating. Fo- 
cusing on the high-reconciliation conditions, participants in the high-effort conditions (cells 


TABLE 2 
Experiment One: Debriefing Data 


Panel A: Means [Medians] {Std. Dev.} 


CelF 
Debriefing 1: 2: 3: 4: 5: 
Variable LC/LE/LR LC/LE/HR  LC/HE/HR  HC/LE/HR  HC/HE/HR 
Perceived 47.7 46.9 53.1 48.8 57.8 
Effort [50.0] [50.0] [50.0] [50.0] [60.0] 
Ratings? (20.7) (22.3) (21.9) (20.1) {24.7} 
Management 53.4 40.5 45.2 45.4 46.8 
Credibility [50.0] [50.0] [50.0] [50.0] [50.0] 
Ratings? (7.5) (12.6) (19.3) (1721 {17.4} 
Perceived 49.9 59.2 65.7 58.8 75.2 
Informedness [50.0] [60.0] [70.0] [69.5] [80.0] 
Ratings? {17.1} {22.5} {21.4} {21.2} {19.1} 
Panel B: Significant Planned Comparisons 
p-value 
Estimate t (one-sided) 
Does Effort Affect Perceived Effort? 7.6 1.60 0.056 
Cells 2 and 4 (LE) versus Cells 3 and 5 (HE) 
Does Reconciliation Affect Perceived Mgmt. Credibility? —12.9 —2.57 0.006 
Cell 1 (LC/LE/LR) versus Cell 2 (LC/LE/HR) 
Does Reconciliation Affect Perceived Informedness? 9.3 1.44 0.077 
Cell 1 (LC/LE/LR) versus Cell 2 (LC/LE/HR) 
Does Effort Affect Perceived Informedness? 11.4 2.61 0.005 


Cells 2 and 4 (LE) versus Cells 3 and 5 (HE) 


* LC = low choice, HC = high choice, LE = low effort, HE = high effort, LR = low reconciliation, 
HR - high reconciliation. 

> Participants rated the effort they expended on analysis relevant to their risk rating on a scale of 0 to 100. On 
the scale, 0 was described as “little effort," 50 as “some effort," and 100 as "much effort.” 

° Participants rated the credibility of the management of P. F. Chang's, as compared to the credibility of the 
management of Luby's, on a scale of 0 to 100. On the scale, 0 was described as "P. F. Chang's is much less 
credible than Luby's," 50 as “P. F. Chang's is about the same credibility as Luby's," and 100 as “P. F. Chang's 
is much more credible than Luby's." 

? Participants rated the extent to which they believe they are more (or less) informed than an average investor 
with respect to P. F. Chang's on a scale of 0 to 100. On the scale, 0 was described as "I'm much less 
informed," 50 as “T'm about equally informed," and 100 as "I'm much more informed." 
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3 and 5) rated their effort as higher than participants in the low-effort conditions (cells 2 
and 4) (means of 55.5 and 47.9, respectively; t = 1.60; p = 0.056). This result suggests 
both that our manipulation successfully induced participants in the high-effort setting to 
exert more effort and that they were aware that they were exerting high effort. Perceived 
effort is not significantly associated with risk ratings, so effort perceptions do not play a 
mediating role. No other comparison or interaction is significant in analyses that used 
perceived effort as a dependent variable. 

Participants also rated the credibility of P. F. Chang’s management relative to that of 
Luby’s management. Focusing on only cells 1 and 2, which hold constant low effort and 
low choice but vary reconciliation, participants rated P. F. Chang’s management as relatively 
less credible in the high-reconciliation condition than in the low-reconciliation condition 
(means of 40.5 and 53.4, respectively; t = —2.57; p = 0.006). Perceived credibility is not 
significantly associated with risk ratings, so credibility perceptions do not play a mediating 
role. No other comparisons or interactions were significant in analyses that used perceived 
management credibility as a dependent variable. 

Participants also rated the extent to which they believe they are more informed than is 
the average investor. Focusing on only cells 1 and 2, which hold constant low effort and 
low choice but vary reconciliation, participants believed they were more informed in the 
high-reconciliation condition (means of 49.9 for low reconciliation and 59.2 for high rec- 
onciliation; t = 1.44; p = 0.077). Focusing on cells 2—5, which hold reconciliation constant 
at high and vary choice and effort, participants believed they were more informed in the 
high-effort conditions (means of 60.0 for low effort and 70.6 for high effort; t — 2.61; 
p = 0.005), but not in the high-choice conditions (means of 62.5 for low choice and 67.2 
for high choice; t — 1.03; ns). No other comparisons or interactions were significant in 
analyses that used perceived informedness as a dependant variable. 

Additional analyses suggest that perceived informedness may partially mediate the ef- 
fect of effort and reconciliation on risk ratings. The framework described by Baron and 
Kenny (1986) to test for mediation requires the following conditions to hold: (1) a signif- 
icant relation between the independent variable (effort or reconciliation) and the dependent 
variable (ranked risk ratings), (2) a significant relation between the independent variable 
and the mediator (perceived informedness), (3) a significant relation between the mediator 
and the dependent variable, and (4) a decline in the significance of the relation between 
the independent variable and the dependent variable when the mediator is included in the 
model. Condition 1 is supported by our hypothesis tests. Analyses (not shown) support 
conditions 2 and 3, and also support condition 4 by indicating a decline in the significance 
of effort (from p = 0.035 to p = 0.081) and reconciliation (from p = 0.053 to p = 0.081) 
when perceived informedness is also included in the model, suggesting that perceived in- 
formedness partially mediates the effect of effort and reconciliation on risk ratings. 


V. EXPERIMENT TWO 
Overview 


Experiment Two is designed to further test the effort effect identified in the high- 
reconciliation conditions of Experiment One. Recall that low-effort participants in Experi- 
ment One were not provided a completed constructive capitalization template (see Figure 
4), but rather were provided the results of those calculations in a completed reconciliation 
of pre- and post-transformation numbers (i.e., the information in Figure 3). This design 
choice made it possible for low-effort participants to complete the template later in Exper- 
iment One to supply data for a knowledge check (providing participants with the template 
early in the experiment would have invalidated the knowledge check). However, this choice 
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leaves open the possibility that differences in risk ratings that we attributed to effort could 
instead be attributed to access to the present value factors or calculations included in the 
template. Therefore, Experiment Two replicates the effort effect while holding constant 
access to all information contained in the constructive-capitalization template. 


Method 


Except as noted otherwise, the method in Experiment Two is the same as that used in 
Experiment One. 


Design, Materials, and Independent Variable 

Experiment Two has a 1 X 2 between-subjects design, varying effort. High-effort par- 
ticipants perform the calculations necessary to constructively capitalize operating leases and 
"fill in the blanks" necessary to transform financial information prior to making their risk 
assessment. Low-effort participants are provided versions of those materials with the blanks 
already filled in. : 


Participants 

Participants were 104 students enrolled during Spring 2006 in an M.B.A.-level inter- 
mediate accounting course at Cornell University's Johnson Graduate School of Manage- 
ment.? As in Experiment One, prior to data collection the students had all participated in 
class sessions that dealt with capital leases and operating leases, and had gained experience 
with constructive capitalization using a transformation template that provides an outline for 
using footnote disclosures of operating lease obligations to calculate implied assets and 
liabilities and place them on the balance sheet of the lessee. Participants provided data 
during an optional in-class exercise in three successive sections of the same accounting 
course. On average, participants had 5.0 years of work experience, were 28.7 years old, 
and had taken or were currently taking 6.3 finance and accounting classes. 80 percent of 
the participants were male. 


Procedure 

The procedure was the same as in Experiment One, except that the debriefing questions 
started with a request that participants write in a blank the time shown on a digital clock 
displayed in the classroom. The experimenters recorded the time when participants began 
the experiment, so the difference in recorded time could be used to provide a manipulation 
check by determining whether time spent on the risk analysis task differed between treat- 
ment conditions. 


Results 


Table 3, Panel A shows descriptive statistics; Table 3, Panel B shows results of planned 
comparisons. Because assumptions for parametric analyses are satisfied, data are analyzed 
using parametric planned comparisons. Inferences are unchanged when based on nonpar- 
ametric tests. 


72 One hundred eleven participants were initially recruited, but seven “high effort" observations were unusable 
because participants failed to provide risk ratings. Two of these seven participants may have either run out of 
time or opted not to complete the study after having begun, because they provided no data beyond their con- 
structive capitalization calculations. The other five participants provided debriefing data, suggesting they may 
have simply overlooked the dependent measure questions after completing the constructive capitalization task. 
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TABLE 3 
Experiment Two: Results 


Panel A: Means [Medians] {Std. Dev.} and Significant Planned Comparisons 


Cell 

Variable Low Effort (n = 56) High Effort (n = 48) 
Risk Rating" 43.9 [40.0] (21.5) 53.2 [51.0] (25.7) 
Time” 7.1 [7.0] {2.5} 13.3 [13.0] {2.2} 
Perceived Effort Ratings° 46.3 [49.0] {18.4} 50.9 [50.0] {24.8} 
Management Credibility Ratings? 46.4 [49.0] {19.5} 42.2 [40.5] (20.5) 
Perceived Informedness Ratings* 61.9 [64.0] {21.3} 68.1 [70.0] {21.1} 
Panel B: Planned Comparisons 

f | p-value 

Estimate — t —^ (one-sided) 

Does Effort Affect Risk Rating? 9.2 2.00 0.024. 
Does Effort Affect Time Spent? 6.2 13.44 <0.001 
Does Effort Affect Perceived Effort? — 4.5 1.06 ns 
Does Effort Affect Perceived Management Credibility? —4.0 ~ 1.04 ns 


Does Effort Affect Perceived Informedness? 6.2 1.48 0.071 


? See Table 1, Note a. 

b “Time” is the minutes elapsed between the beginning of the experiment and the beginning of debriefing. 
During this interval, participants read instructions, examined information provided for Luby's and P. F. 
Chang's, examined (or performed) the calculations necessary to constructively capitalize operating leases and 
include their effects in the financial statements, and rated risk, effort, informedness, and management 
credibility. 

* See Table 2, Note b. 

? See Table 2, Note c. 

* See Table 2, Note d. 


Manipulation Check 

The first debriefing question asked participants to record the time shown on a digital 
clock displayed in the room where they provided data. Table 3 shows that the mean time 
elapsed between the beginning of the experiment and the start of debriefing was 13.3 
minutes for participants in the high-effort condition, which was significantly higher than 
the 7.1 minutes elapsed for participants in the low-effort condition (t = 13.44; p < 0.001). 
Recall that duration is one of the dimensions of effort identified by Bonner and Sprinkle 
(2002). This data suggest that the effort treatment manipulated duration successfully. 


Hypothesis Test 

Experiment Two focuses on H2, which predicts that, holding reconciliation constant at 
"high" and choice constant at "low," transformed information affects judgment more when 
effort has been expended to obtain that information. To test H2, we compare risk assess- 
ments between high- and low-effort conditions. Results indicate a significant effect of effort 
(means of 43.9 for low effort and 53.2 for high effort; t = 2.00; p = 0.024). These results 
support H2. Thus, even when low-effort participants have access to all the calculations 
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underlying constructive capitalization, that information affects their judgments less than it 
does for high-effort participants who have to perform the calculations themselves.” 


Additional Analyses 

As in Experiment One, participants in Experiment Two answered three questions im- 
mediately following their risk-rating decision. First, participants rated the effort they ex- 
pended prior to making their risk rating. Unlike Experiment One, perceived effort did not 
differ between participants in the high- and low-effort conditions (means of 50.9 and 46.3, 
respectively; t — 1.06; p — ns). Given that high-effort participants in Experiments One and 
Two had the same task, this result suggests that provision of the completed template to 
low-effort participants in Experiment Two might have encouraged them to examine the 
template enough to perceive their effort to be relatively high. 

Participants also rated the credibility of P. F. Chang's management relative to that of 
Luby's management. As in Experiment One, effort did not significantly affect participants' 
credibility assessments (means of 46.4 for low effort and 42.2 for high effort; t = — 1.04; 
ns). 

Participants also rated the extent to which they believe they are more informed than is 
the average investor. High-effort participants' informedness ratings are marginally signifi- 
cantly greater than those of low-effort participants (means of 68.1 and 61.9, respectively; 
t — 1.48; p = 0.071), suggesting that, like participants in Experiment One, these participants 
believed they were somewhat more informed when they had exerted higher effort. As in 
Experiment One, analyses (not shown) suggest that perceived informedness may partially 
mediate the effect of effort on risk ratings, indicating a decline in the significance of effort 
(from p = 0.033 to p = 0.066) when perceived informedness is also included in the model.” 


VI. CONCLUSION 

This paper reports the results of two experiments that examine how financial statement 
users' judgments are influenced by the process of transforming financial statements to ap- 
pear as if disclosed information had been recognized. Holding constant that users had access 
to financial statements that were transformed to constructively capitalize operating leases, 
users' risk assessments were influenced more by the effects of operating leases when those 
effects were reconciled with pre-transformation numbers and when users had exerted the 
effort necessary to calculate those effects and transform the financial statements. 

These results have implications for literatures investigating format effects, fundamental 
analysis, decision aids, and basic psychological processes. We provide evidence that dis- 
closed information that is acquired via reconciled information displays and/or effortful 
processing influences financial decision making to a greater extent than it would have 
otherwise. Therefore, the process by which fundamental analysis occurs and by which 
decisions are aided in that analysis can influence the extent to which the results of that 
analysis affect decisions. For example, our results suggest that requiring financial statement 
users to perform their own constructive capitalization will result in that information affect- 
ing their risk assessments to a greater extent than would be the case had they been provided 


?* Given that Bonner and Sprinkle (2002) identify duration as a dimension of effort, we tested whether the time 
measure used for a manipulation check mediates the effect of effort on risk rating. Time does not predict risk 
rating (t = —0.04, ns), so mediation is not possible (Baron and Kenny 1986). 

25 One participant did not provide an informedness rating, and thus should not be used in any portion of the 
mediation analysis; thus, the significance of the effort effect in this analysis (when not controlling for infor- 
medness) is p = 0.033, rather than p = 0.024 as reported on Table 3. 
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with financial statements that were already transformed. More generally, conditional on a 
user transforming financial statements to treat disclosed information as if it had been rec- 
ognized, the user might rely on that information to a greater extent than he would have 
had the information been recognized to begin with. 

The significant effort and reconciliation effects imply that judgments close to a pure 
recognition setting could be obtained by a user delegating transformational procedures to 
someone else and subsequently working only with the post-transformation statements. How- 
ever, it is also important to note that participants in our experiments believed that recon- 
ciliation provided information about management credibility. Just as Elliott (2006) dem- 
onstrates that reconciliation helps less sophisticated users back out the effects of adjustments 
used to generate pro forma earnings, we demonstrate that reconciliation helps users to 
consider the relatively large amounts of off-balance-sheet liabilities that transformation can 
bring onto the balance sheet. Therefore, to the extent a user wants to consume the infor- 
mation inherent in reconciliation, it might be preferable to delegate only the effortful cal- 
culation necessary for preparation of the reconciliation. 

While our experiments are set in the leasing context, there exist numerous other finan- 
cial statement analysis contexts in which users potentially transform financial statements, 
e.g., dealing with differences in accounting for stock compensation, inventory cost flows, 
pensions and health care benefits, revenue recognition, and asset securitization and derec- 
ognition. Analysts also perform transformations that remove transitory elements from in- 
come, or that generate or modify other pro forma financial statements. Some of these 
contexts naturally involve less effortful calculations (e.g., stock compensation), while others 
might involve more effortful use of knowledge and calculation (e.g., pensions). A useful 
direction for future research is to seek to generalize our results to other contexts. 

We find no support for the finding by prior psychology research (Bastardi and Shafir 
1998; Redelmeier et al. 2001) that the effects of information pursuit depend on a decision 
maker having chosen to pursue the information. However, it is important to note that this 
lack of result could be due to low power of our choice treatment. Participants may have 
viewed using transformed data as obviously necessary to be able to provide an accurate 
risk assessment, and so perceived no real choice being made. In fact, we depended on 
virtually all participants choosing to obtain information about constructive capitalization so 
that we could hold constant that all participants possessed post-transformation information 
when making their risk assessments. Though many financial statement analysis choices are 
likely similarly straightforward, future research could examine whether the effects of choice 
are stronger when participants are choosing among approaches that are more controversial. 

Future research could also seek to measure effort more precisely and to discriminate 
further between alternative explanations for the effect of effort that we observe. Regarding 
effort measurement, Bonner and Sprinkle (2002) suggest that direction, duration, intensity, 
and coping-strategy formation are all dimensions of effort. Our manipulation of effort was 
designed to affect duration and intensity via the laborious calculations necessary to con- 
structively capitalize leases. Consistent with this explanation, our debriefing data from Ex- 
periment Two indicate that high-effort participants exerted effort for longer duration. How- 
ever, our paper-and-pencil task precluded us from using the precise measurement of | 
duration and intensity that might be possible in a computerized data-collection methodology. 

Regarding alternative explanations for effort effects, one surprising result is that data 
from both experiments indicate that perceived effort does not mediate the effect of effort 
on risk ratings. This result could be due to a somewhat noisy perceived-effort measure, but 
could also indicate that the effect of effort on risk ratings is less due to perceived effort 
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providing a cue of importance or creating dissonance and more because exerting effort 
results in deeper processing or encourages particular inferences. Consistent with this view, 
debriefing data from both experiments indicate that participants believed they were better 
informed in the high-effort conditions (regardless of their perceived effort), and this “‘per- 
ceived informedness”’ partially mediates the effect of effort on risk ratings. Furthermore, 
although the high salience of lease information in both conditions of Experiment Two 
suggests that the effect of effort on judgment does not occur because of differential salience 
of display, it still may be the case that effort increases information salience incrementally 
beyond that provided by display. As discussed previously, Experiment One’s design does 
allow us to preclude the alternative explanation that effort affects judgment because it 
resolves uncertainty, and Experiment Two allows us to preclude the alternative explanation 
that effort affects judgment because high-effort participants have access to different infor- 
mation. A useful direction for future work would be to examine further the mechanisms 
by which effort affects judgment. 

. Future research could also generalize our results to other groups of financial decision 
makers and practice contexts. Our experiments use finance-oriented M.B.A. students to 
proxy for financial statement users, because these participants had recent, homogeneous 
experience about a financial statement analysis technique (constructive capitalization of 
operating leases) that could be used to transform financial statements to appear as if dis- 
closed information had been recognized, Elliott et al. (2007) provide evidence that such 
“select” M.B.A. students are good proxies for nonprofessional investors, but our partici- 
pants may also proxy for professional users, given that they are employing a relatively 
sophisticated transformational analysis skill. Future research could seek to generalize this 
result to more experienced analysts and to various practice settings, considering how var- 
iables present in such settings (e.g., incentives, time pressure, etc.) might moderate the 
effects we observe. 
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ABSTRACT: Prior studies propose four explanations for accounting conservatism, and 
recent studies classify conservatism into two forms: conditional and unconditional con- 
servatism. This paper examines whether each proposed explanation applies to con- 
ditional conservatism, unconditional conservatism, or both. The findings are as follows: 
(1) contracting Induces conditional conservatism; (2) litigation induces both forms; (3) 
regulation induces unconditional conservatism; and (4) taxation induces unconditional 
conservatism. These findings indicate that the two forms of conservatism play distinct 
roles in contracting, regulation, and taxation, as well as a common role in litigation. 
They also play an interrelated role, as suggested by the finding that unconditional 
conservatism reduces conditional conservatism. The combined evidence implies that 
because the two forms meet distinct needs but are negatively interrelated, it is nec- 
essary to trade them off. 


Keywords: conditional conservatism; unconditional conservatism; contracting; taxation. 
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I. INTRODUCTION 
esearchers have proposed four explanations for accounting conservatism: contract- 
R = litigation, regulation, and taxation (Watts 2003). The contracting explanation 
suggests that conservatism counteracts firms’ incentives for aggressive accounting 
and, hence, lowers potential losses to investors who use accounting numbers in contracts. 
To induce conservatism for contracting purposes, the investors can impose on firms certain 
costs (hereafter, contracting costs). The litigation explanation points out that firms also face 
asymmetric litigation costs that induce conservatism. Under the regulation hypothesis, ac- 
counting standard-setters and regulators prefer conservatism and induce it by imposing 
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regulation costs on firms. To lower the contracting, litigation, and regulation costs, firms 
tend to report conservatively. Finally, the taxation hypothesis posits that firms also report 
conservatively to defer tax costs. 

Most studies of these explanations focus on conditional conservatism. This form of 
conservatism (e.g., impairment accounting) requires a higher degree of verification for good 
news than for bad news after difficult-to-verify news occurs (Basu 1997). Watts (2003) 
points out that conditional conservatism biases equity book value and earnings downward. 
In comparison, unconditional conservatism (e.g., excessive depreciation) also addresses 
difficult-to-verify information and biases the numbers downward; however, this form is 
applied before difficult-to-verify news occurs. Thus, it immunizes accounting systems 
against future bad news.' 

This study explores the distinct, common, and interrelated roles of the two forms of 
conservatism.” This is important for two reasons. First, recent studies note that some pro- 
posed explanations do not apply to both forms. Basu (2005) suggests that taxation is likely 
to generate unconditional conservatism. Ball and Shivakumar (2005) argue that contracting 
generates conditional conservatism, which is partially supported by Ball et als (2005) 
finding on debt contracting. Thus, while the two forms may play a common role (e.g., in 
litigation), they are also likely to play distinct roles (e.g., in contracting and taxation). 
Evidence of their distinct and common roles can help identify the desirable form(s) to meet 
a specific need. 

Second, Beaver and Ryan (2005) demonstrate that unconditional conservatism (e.g., 
excessive depreciation) lowers book values, therefore reducing subsequent conditional con- 
servatism (e.g., impairment write-downs). This role of the unconditional form in reducing 
the conditional form suggests that the two forms are negatively interrelated. Evidence of 
the interrelated role of the two forms, taken together with the evidence of their distinct 
roles, highlights a necessary trade-off between them. For example, firms may sacrifice 
contracting efficiency (via conditional conservatism) for tax reduction (via unconditional 
conservatism). In addition, controlling for this negative interrelation can help to properly 
identify the effect of a given factor on conditional conservatism; otherwise, the effect is 
underestimated (overestimated) if the factor encourages (discourages) unconditional 
conservatism. 

The four explanations of the two forms of conservatism and the interrelation of the two 
forms are unified as follows. Regulation and taxation provide incentives to record expenses 
and losses as early as possible, without requiring a particular form of conservatism to 
achieve this. Because unconditional conservatism has some advantages over conditional 
conservatism (e.g., recording losses earlier), these two factors tend to induce unconditional 
conservatism. As this form can fully preempt conditional conservatism-—for instance, ex- 
pensing R&D eliminates any future write-down—the two factors do not induce conditional 
conservatism. Like regulation and taxation, litigation sometimes simply provides incentives 
to record expenses and losses as early as possible, and thus induces unconditional conser- 
vatism. However, litigation sometimes induces conditional conservatism because some po- 
tential plaintiffs particularly demand this form for contracting purposes. Contracting only 
generates conditional conservatism because unconditional conservatism does not provide 


' I thank an anonymous referee for the insight that "[u]nconditional conservatism immunizes the accounting 
system against future bad news." 

Accounting conservatism as defined in this study includes conditional and unconditional conservatism but ex- 
cludes recording no rents (e.g., historical cost accounting) and understating easy-to-verify numbers (e.g., delaying 
easy-to-verify gains or subtracting easy-to-verify income). See Section IV for a discussion of these exclusions. 
3 [thank the anonymous referee again for this insight. 
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new information and adds noise to the payoffs to contracting parties. In sum, the hypotheses 
are as follows: (1) contracting induces conditional conservatism; (2) litigation induces both 
forms; (3) regulation induces unconditional conservatism; and (4) taxation induces the un- 
conditional form. 

Conditional (unconditional) conservatism is measured by downward biases in equity 
book value and earnings that result from conditionally (unconditionally) conservative ac- 
counting.* In univariate tests, unconditional conservatism is regressed on each hypothesized 
factor. In addition, conditional conservatism is regressed on each factor before and after 
controlling for unconditional conservatism. Consistent with unconditional conservatism pre- 
empting conditional conservatism, the coefficient on unconditional conservatism is always 
significantly negative. The coefficient on a factor sometimes changes substantially after the 
control, suggesting a need for the control. In multivariate tests, the preemption effect is 
controlled for and all factors are incorporated simultaneously. 

The findings are as follows: (1) Firms bearing higher equity and debt contracting costs 
choose greater conditional conservatism. (2) Firms facing larger litigation costs choose 
greater conditional and unconditional conservatism (with the results for auditor litigation 
costs being weak). (3) Firms bearing higher accounting regulation costs choose greater 
unconditional conservatism. (4) Firms facing a larger reduction in tax costs choose 
greater unconditional conservatism. These findings indicate that the two forms of conser- 
vatism not only play a common role in avoiding litigation, but also play distinct roles. The 
conditional form improves contracting efficiency, while the unconditional form helps pre- 
vent regulation and defer taxes. Further, a significantly negative association between the 
two forms of conservatism suggests that they play an interrelated role. The combined evi- 
dence implies that because the two forms meet distinct needs but are negatively interrelated, 
it is necessary to trade them off. 

This paper contributes to our understanding of conservatism in two ways. First, it 
provides new evidence of the distinct, common, and interrelated roles of the two forms of 
conservatism. This evidence helps identify (1) which form(s) should be used to meet a 
specific need, (2) whether a trade-off between the two forms is necessary, and (3) which 
factors should be considered in the trade-off. This evidence also allows researchers to 
properly assess the effect of a factor on conditional conservatism because unconditional 
conservatism is controlled for. 

Second, by simultaneously investigating multiple conservatism factors rather than ex- 
amining different factors in isolation, this paper disentangles effects of tbe correlated factors 
and, hence, provides evidence that enables researchers to accurately gauge the effect of 
each factor? Conducting firm-level tests further helps to properly identify these effects. It 
has the advantage that it 1s easier to control for confounding factors at the firm level, 
alleviating omitted variable and endogeneity problems that are inherent in country-level and 
time-series tests (Sloan 2001; Holthausen 2003). Another advantage is that substantial 


4 Sec Section IV for a discussion of potential measurement error introduced by recording no rents and understating 
easy-to-verify numbers. 

5 Ball et al. (2003) note that properties of reported numbers are determined by firm incentives, which depend on 
many factors such as investor demand, regulation, and taxation. Bushman and Piotroski (2006) stress the im- 
portance of incorporating multiple factors in obtaining a complete understanding of the property in question. 
Holthausen (2003) suggests that examining multiple factors helps us properly gauge the effects of individual 
factors. 
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variation in firm incentives and the considerable discretion available to firms allow for 
powerful tests at the firm level.® 

The remainder of the paper is organized as follows. Section II motivates the research 
question with prior research. Section III develops hypotheses. Section IV describes research 
design. Section V presents results. Section VI concludes. 


IL PRIOR RESEARCH 

The extant literature provides ample evidence of the various conservatism explanations. 
Researchers document greater conservatism among firms in common-law countries (Ball et 
al. 2000), public firms (Ball and Shivakumar 2005), firms facing more severe conflicts over 
dividend policy (Ahmed et al. 2002), and firms monitored by more independent boards 
(Beekes et al. 2004). All of this evidence is consistent with the contracting hypothesis. 
Several studies provide evidence of the litigation explanation. Huijgen and Lubberink 
(2005) find greater conservatism among U.K. firms that are cross-listed in the U.S. (a more 
litigious country), while Chandra et al. (2004) show greater conservatism, but not higher 
litigation risk, among high-tech firms. Greater conservatism is also observed during periods 
of higher auditor liability (Basu 1997), during quarters of audited reports (Basu et al. 
2001b), and among firms hiring big auditing firms (Basu et al. 2001a). Consistent with the 
regulation explanation, Sivakumar and Waymire (2003) show that enforceable accounting 
rules induced conservatism among early 20th century railroads. Two recent studies examine 
multiple explanations at the country level. Ball et al. (2003) find that four East Asian 
countries with high-quality standards show low levels of conservatism, indicating that fac- 
tors other than standards also affect conservatism. Bushman and Piotroski (2006) show that 
legal and political institutions at the economy level interact with contracting and litigation 
factors at the country level to influence conservatism. 

While the existing evidence provides significant insights, it is limited in two ways. 
First, because most of the above studies focus on conditional conservatism, the evidence 
only allows researchers to assess the effect of a factor on this form of conservatism. But 
the factor may not affect unconditional conservatism in the same way. Thus, the evidence 
does not allow researchers to understand the distinct/common roles of the two forms of 
conservatism. Without such an understanding, it is difficult to determine which form(s) 
should be used to meet a specific need. Furthermore, if the two forms meet distinct needs 
but are negatively interrelated, then firms face a trade-off between them. Without an un- 
derstanding of the distinct and interrelated roles, it is difficult to determine whether a trade- 
off is necessary and which factors should be considered in the trade-off. In addition, with 
the interrelation of the two forms omitted, even the effect of a factor on the conditional 
form cannot be properly identified. 

Second, because most of the above studies focus on different factors in isolation, the 
evidence does not allow researchers to accurately assess the effect of each factor. Several 


© For example, although firms within a country have the same regulatory system, firms of different sizes bear 
different levels of regulation risk and thus face different amounts of expected regulation costs. Similarly, firms 
of different levels of market volatility bear different levels of litigation risk and thus face different amounts of 
expected litigation costs. Hence, there is substantial variation in firm incentives for conservatism. In addition, 
firms have discretion in exercising conditional conservatism (e.g., selecting the timing and amount of write- 
downs) and applying unconditional conservatism (e.g., implementing rules and choosing methods, estimates, 
and assumptions), as elaborated in Givoly et al. (2006) and indicated by accounting choice and earnings man- 
agement studies. 
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factors likely exist or change jointly (e.g., co-existing contracting and taxation or co- 
changing litigation and regulation). Thus, it is unclear which factors cause the existence of 
conservatism in a given period, such as that before regulation and litigation regimes 
(Holthausen and Watts 2001), or cause an inter-temporal change in conservatism, such as 
its increase during periods of increased auditor liability (Basu 1997). Countries or firms 
likely differ in many aspects (e.g., governance, litigation, and regulation). Hence, it is 
unclear which factors cause a cross-sectional difference in conservatism, such as that be- 
tween common-law and code-law countries (Ball et al. 2000) or that between U.S.-listed 
and non-U.S.-listed firms (Huijgen and Lubberink 2005). 

Overcoming these two limitations motivates this paper. To identify not only the effect 
of a factor on conditional conservatism, but also its effect on unconditional conservatism, 
this paper examines both forms of conservatism, after controlling for the preemption of 
conditional conservatism by unconditional conservatism. To accurately assess the effect of 
individual factors on conservatism, this paper investigates multiple factors simultaneously. 


HI. HYPOTHESES 
Contracting 


To mitigate agency problems (Jensen and Meckling 1976), equity and debt holders 
contract with firms based on accounting numbers. Firms thus have incentives to bias equity 
book value and earnings upward. This tendency poses potential losses to the investors. 
Watts (2003) argues that accounting conservatism counteracts this tendency and biases the 
numbers downward, thereby reducing the expected losses to investors who have asymmetric 
loss functions. Thus, conservatism improves contracting efficiency. 

Ball and Shivakumar (2005) specify that conditional conservatism improves contracting 
efficiency. This form curbs negative net present value (NPV) projects, thereby improving 
the efficiency of equity contracting, and it quickly triggers debt covenant violations, thereby 
enhancing the efficiency of debt contracting. On the other hand, this form forgoes positive 
NPV projects (Guay and Verrecchia 2006) and retains unnecessary capital within a firm 
(Watts 2003), thereby reducing contracting efficiency.’ Watts (2003) resolves this conflict 
by pointing out that, for equity (debt) holders with asymmetric loss functions, the benefits 
of avoiding negative NPV projects (preventing excessive dividends) outweigh the costs of 
forgoing positive NPV projects (retaining unnecessary capital), resulting in a net increase 
in contracting efficiency. 

Unconditional conservatism, which lowers equity book value and earnings as well, can 
also curb negative NPV projects and quickly trigger debt covenant violations. However, 
Basu (2005) notes that this form does not utilize new information, and Ball and Shivakumar 
(2005) argue that this form adds noise to payoffs to contracting parties and thus could 
reduce contracting efficiency. Overall, contracting is expected to encourage the conditional 


7 Guay and Verrecchia’s (2006) argument that conditional conservatism forgoes positive NPV projects is the flip 
side of the argument that it curbs negative NPV projects. Under conservative accounting, a positive NPV project 
may cause near-term earnings to be negative, and future earnings may reflect the benefits of the project after 
the tenure of a manager. This can lower the manager’s compensation, causing him to forgo the project. Similarly, 
Watts’ (2003) argument that conditional conservatism retains unnecessary capital is the flip side of the argument 
that it quickly triggers debt covenants violation and, hence, prevents excessive dividends. When the return on 
equity provided by a firm is lower than the return that shareholders can earn elsewhere, paying dividends is of 
the best interests of shareholders. However, conservative accounting understates equity book value and earnings; 
the understated numbers, when used in debt covenants that constrain dividends, reduce firms’ flexibility in paying 
dividends. Consequently, conservative firms may not be allowed to pay dividends when it is efficient to do so. 
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form only. Investors can induce this form by imposing costs on firms via governance 
mechanisms.*® 


Litigation 

Litigation also provides incentives for conservatism, as suggested by Kellogg’s (1984) 
evidence that firms and auditors are far more likely to be sued for overstatements than for 
understatements. Firms thus bear costs associated with litigation against them. Further, 
auditors can pass on their litigation costs to firms by being less accommodating to aggres- 
sive accounting, by increasing auditing fees (Pratt and Stice 1994), by issuing unfavorable 
audit opinions, or by terminating relations with risky clients (Krishnan and Krishnan 1997). 
Hence, firms also bear litigation costs that auditors pass on to them. 

Firms can minimize these expected litigation costs by recognizing bad news as early 
as possible, because early recognition of bad news can reduce the probability that class 
action lawsuits will be certified and can shorten the length of the class period when those 
lawsuits are certified. Unconditional conservatism is preferred to achieve the early recog- 
nition of bad news because it records losses earlier than conditional conservatism does. 
However, if some potential plaintiffs particularly demand conditional conservatism in con- 
tracting, litigation also induces this form. In sum, litigation is expected to generate both 
conditional and unconditional conservatism. 


Regulation 

To avoid blame from constituents, accounting standard-setters and regulators (hereafter, 
the regulators) have an incentive to respond to constituent demand. Accordingly, if their 
constituents demand conservatism, then the regulators tend to induce conservatism (Watts 
2003). Furthermore, the form(s) of conservatism that the regulators induce would depend 
on (1) which form(s) their constituents demand, (2) whether the regulators understand the 
constituent demand, and (3) which form(s) the regulators prefer. 

In general, constituents probably prefer the unconditional form because the conditional 
form generates big negative shocks (e.g., large write-downs), which are unlikely to be 
desirable. Similarly, the regulators probably prefer the unconditional form, because relative 
to smooth value decreases recognized before bad news occurs, large negative shocks rec- 
ognized after bad news occurs are more likely to cause the regulators problems. However, 
some constituents tend to favor conditional conservatism for contracting purposes. Ball and 
Shivakumar (2005) present evidence of the historical ambivalence in accounting standards, 
and suggest that the ambivalence could reflect the regulators’ confusion of the two forms 
of conservatism. Thus, although these constituents favor conditional conservatism, the reg- 
ulators may not well understand this need and thus may not favor this form. Collectively, 
the regulators tend to induce unconditional conservatism. They can induce this form by 
imposing regulation costs on firms (e.g., costs due to restatements and SEC investigations). 

Given that firms capture the regulators’ intention to induce unconditional conservatism, 
they tend to adopt this form to prevent regulatory intervention. In addition, when explicit 
or implicit rate of return regulation is in use, the unconditional form is more likely to 
prevent regulatory intervention because this form results in fewer large negative shocks in 
income and, hence, a lower probability of rate violation. In contrast, it is not apparent that 


* Specifically, equity holders can impose costs such as potential reduced compensation, slowed promotion, and 


shortened tenure via board monitoring. Similarly, debt holders can impose costs such as potential immediate 
repayment, additional covenants, increased collateral, and raised interest rates (Gopalakrishnan and Parkash 
1995) via debt monitoring such as having a trustee, hiring bond-rating agencies, and setting tight covenants 
(Dichev and Skinner 2002). 
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conditional conservatism can prevent regulatory intervention. Instead, this form results in 
large negative shocks in income and, thus, may even trigger regulatory intervention that 
would not otherwise occur. Overall, regulation is expected to induce unconditional conser- 
vatism only. 


Taxation 


Shackelford and Shevlin (2001) summarize two book-tax links. First, tax-minimizing 
strategies often result in lower book income due to book-tax conformity. Second, because 
firms are concerned with large book-tax differences, they choose to lower book income 
when reducing taxable income. Because of these links, taxation tends to induce conservative 
accounting. Basu (2005) points out that firms’ choices between the two forms of conser- 
vatism in tax planning result from cost-benefit trade-offs. He also presents historical evi- 
dence that taxation induces the unconditional form. J extend his point as follows. 

From the perspective of the first link, the unconditional form is more likely to defer 
taxes. Tax codes often allow extra expenses due to unconditional conservatism (e.g., extra 
COGS due to LIFO) to be deductible; however, losses due to conditional conservatism are 
barely allowed to be deductible, perhaps because such losses are based on unrealized de- 
creases in market value rather than realized losses from transactions. From the perspective 
of the second link, it is likely that firms prefer to use the unconditional form to reduce 
book income. Whereas both forms can lower book income, the unconditional form (1) 
recognizes losses earlier (i.e., before news occurs), (2) is easier to control (i.e., independent 
of news), (3) costs less to implement (e.g., no impairment test), and (4) results in smoother 
earnings (e.g., fewer shocks). Collectively, taxation is expected to induce the unconditional 
form only. 


Hypothesis Tests 


To test whether unconditional conservatism preempts conditional conservatism and 
whether this relationship affects hypothesis tests, I regress conditional conservatism on each 
factor before and after controlling for unconditional conservatism. Unconditional conser- 
vatism is also regressed on each factor. The cross-sectional regressions are as follows: 


CSV; = a + a, Cost, + £; 

CSV; = a + a,Cost, + a CSV; + £j; and 

CSV¥ = By + B,Cost, + 8, (1) 
where: 


CSV; = a conditional conservatism measure for firm j; 
CSV; = an unconditional conservatism measure for firm J; 
Cost, = one of the following proxies for factors inducing conservatism for 


firm j: 
CtrCost Eq, — a proxy for equity contracting costs; 
CtrCost Dt, = a proxy for debt contracting costs; 


LitiCost Fm, = a proxy for firm litigation costs; 
LitiCost Aud, = a proxy for auditor litigation costs; 
ReguCost, — a proxy for regulation costs; and 
TaxCost, = a proxy for tax cost reduction. 


ll 
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The expected sign of a, is positive when Cost is CtrCost_Eq, CtrCost_Dt, LitiCost.. 
Fm, or LitiCost Aud. The expected sign of B, is positive when Cost is LitiCost. Fm, 
LitiCost. Aud, ReguCost, or TaxCost. The expected sign of a, is negative because uncon- 
ditional conservatism is expected to preempt conditional conservatism. The following cross- 
sectional multivariate regressions are used to test the incremental effect of each factor: 


CSV; = w + "oas _ Eq, + ene _Dt, + son 
+ a,LitiCost_Aud, + a,ReguCost, + agsTaxCost, 
(+) 


+ a,CSV¥ + £; and 
(-) 


CSV; = Bo + B.CtrCost. Eg, + B,CtrCost. Dt, + BLitiCost Fm, 


+ B,LitiCost Aud, + BsReguCost, + B.TaxCost, + 8, (2) 
(+) (+) (+) 


where all variables are as defined in Equation (1). 


IV. RESEARCH DESIGN 
Sample and Descriptive Statistics 


The original sample consists of all Compustat 2004 industry and research firms in the 
period of 1982—2002, including an estimation period of 1982—87, a sample period of 1988— 
1999, and a sensitivity test period of 2000-02. Among these firms, 884 firms meet the 
data requirements for book-value-based conservatism measures and 1,500 firms meet those 
for accruals-based conservatism measures.’ Additional data requirements for all explana- 
tory variables result in a final sample of 633 firms over the sample period of 1988-1999. 
Panel A of Table 1 presents descriptive statistics for key accounting and market variables. 
The statistics show that the final sample generally consists of well-established firms, indi- 
cating the presence of survivorship bias due to requirements for substantial data over a long 
period. To address survivorship bias, I use three larger samples over shorter sample periods: 
719 firms over 1990—99, 825 firms over 1992—99, and 1,050 firms over 1994—99. In ad- 
dition, I use two samples, 614 firms over 1988—2001 and 720 firms over 1990—2001, to 
address endogeneity. 


Proxies for Factors Inducing Conservatism 


Panel B of Table 1 reports descriptive statistics for proxies for factors inducing con- 
servatism. Because an expected cost equals the probability of incurring a cost times the 
amount of the cost, expected costs imposed for contracting purposes increase with the 
probability that investors detect aggressive reporting. This probability is likely to be high 
when governance is strong, as suggested by the evidence that governance mechanisms 
constrain opportunistic reporting, including both the extreme tail of frauds (Dechow et al. 
1996) and more subtle accruals management (Klein 2002). Therefore, stronger equity or 
debt governance proxies for higher expected costs imposed for equity or debt contracting 


? The sample period is constrained by my limited access to some databases, such as Compact D (used to estimate 
CtrCost_Eq) and SDC (see footnote 29). 

10 [ exclude observations with a negative equity book value and those with the highest or lowest 1 percent value 
of any variable necessary to estimate a conservatism measure. 
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purposes, respectively.!! Following the corporate governance literature, I measure the power 
of equity governance by board independence.!? The power of debt governance is measured 
as the proportion of private debt because, as Dichev and Skinner (2002) show, private debt 
holders have better governance mechanisms. 

Expected costs imposed via litigation increase with the probability of being sued; higher 
litigation risk therefore proxies for larger litigation costs. Firm litigation risk is measured 
by the first principal component of five market variables (Equity Beta, Share Turnover, 
Market Value, Return Skewness, and Annual Return), as measured in Johnson et al. (2001). 
They suggest that this component, increasing with Equity Beta and Share Turnover, captures 
a firm's market volatility: Francis et al. (1994a) and Jones and Weingram (1996) find that 
firms with greater market volatility are more likely to be sued.? Auditor litigation risk is 
measured by an indicator variable for big auditing firms. Intuitively, these firms are per- 
ceived to have "deep pockets" and thus are more likely to be sued (Khurana and Raman 
2004). In addition, litigation is more costly to these firms because they face larger damage 
awards and greater impairment to their reputation capital (Palmrose 1988). Consistent with 
big auditing firms bearing greater litigation costs, prior studies document that these firms 
are more likely to reduce the portion of risky clients during a period of increasing auditor 
liability (Jones and Raghunandan 1998) and to provide audit service of higher quality 
(Becker et al. 1998; Francis et al. 1999; Gul et al. 2006). 

Expected costs imposed via accounting regulation increase with the probability that a 
firm is subject to accounting regulation; thus, higher regulation risk proxies for larger 
regulation costs. Regulation risk is measured by market share because firms with larger 
market share are more likely to be noticed and, hence, regulated. However, firms in an 
industry with fewer firms have larger market share by construction but may not be con- 
spicuous; therefore, the number of firms in an industry is controlled for. In addition, a 
dummy variable, rather than a continuous variable, is used to reflect the idea that only firms 
with sufficiently large market share are conspicuous. Firm size variables such as total assets 
and market value are not used because (1) size likely proxies for many other firm charac- 
teristics and (2) by construction, size variables are correlated with conservatism measures 
used in this study.!^ | 

Because the expected reduction in tax costs increases with the strength of book-tax 
links, a stronger association between book income and taxable income proxies for a larger 
tax cost reduction. This association is estimated from time-series regressions of current 
income taxes (tax expense minus deferred tax expense) on tax expense. In summary, proxies 
for factors that induce conservatism are defined as follows: 


CtrCost Eq = the percentage of outsiders on the board (data from Compact D); 
CtrCost_Dt = the ratio of private long-term debt (Compustat #81 + #84 + #83) to total 
long-term debt (#82 + #81 + #84 + #83); 


1! Because governance mechanisms are chosen by investors and thus are endogenous, it is possible that greater 
conservatism leads to more efficient contracting and, hence, less reliance on governance. This may result in a 
negative equilibrium relationship between governance and conservatism. Although this endogeneity and the 
resulting negative relationship should be controlled for, it seems inappropriate to predict a negative underlying 
structural relationship that weak governance causes greater conservatism. It is greater conservatism that causes 
weaker governance, not the opposite. 

12 See Section V for a sensitivity analysis using alternative proxies for equity contracting costs. 

13 See Section V for a sensitivity analysis using alternative proxies for firm litigation costs. 

14 See Section V for a sensitivity analysis using alternative proxies for regulation costs. 
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LitiCost_F'm = the first factor generated from a principal component analysis of five mar- 
ket variables: Equity Beta, Share Turnover, Market Value, Return Skew- 
ness, and Annual Return (data from CRSP); 

LitiCost_Aud = a binary variable that equals 1 if the code of a firm. s auditor (Compustat 
#149) is from 1 to 8, and 0 otherwise; 

ReguCost — a binary variable that equals 1 if sales deflated by industry total sales/the 
number of firms in the industry is of top quartile, and 0 otherwise; sales 
is Compustat #12; industry is based on two-digit SIC code; and 

TaxCost = the association between book income and tax income estimated from time- 
series regressions of income taxes (Compustat #16 — #50) on tax expense 
(#16); all variables are deflated by lagged total assets (#6). 


Firm-year variables are averaged over a sample period to obtain firm-specific variables. 


Measures of Conservatism 


Since both forms of conservatism bias equity book value and earnings downward, 
persistent understatements in these numbers are used to measure conservatism. However, 
two types of understatements that arise from tendencies beyond conservatism may introduce 
measurement error. First, Roychowdhury and Watts (2006) argue that if accounting ts in- 
tended to record net separable asset value rather than equity value, then recording no rents 
(the difference between equity value and net asset value) cannot be considered as conser- 
vatism. However, recording no rents lowers book value, resulting in measurement error. In 
sensitivity tests, I control for the change in cash investments, a variable used by Easton 
and Pae (2004) to capture unrecorded rents. Second, understating easy-to-verify numbers 
also causes understatements. However, firms are unlikely to persistently understate easy-to- 
verify numbers, given that users of accounting numbers (including the IRS) can undo such 
understatements. Thus, there is only trivial measurement error even if this tendency is not 
regarded as conservatism. 


Book-Value-Based Measures of Conservatism 

Using market value as the benchmark, Beaver and Ryan (2000) measure conservatism 
as downward bias in book value. They estimate this measure using fixed firm and time 
effects regression of book-to-market on current and lagged returns. Given that a return 
proxies for contemporaneous news, the return terms capture lags in book value. The firm 
intercepts capture biases. As they restrain the coefficients on the returns to be symmetric 
between good and bad news, the return terms capture symmetric lags only; conditional bias 
due to asymmetric lags and unconditional bias are likely to be captured by the firm 
intercepts. 

This study allows the coefficients on the returns to be asymmetric. Thus, the return 
terms also capture asymmetric lags; the firm intercepts only capture unconditional bias and 
are therefore used to measure unconditional conservatism. In fact, this book-value/returns 
approach is a cumulative version of the earnings/return approach used in Ball et al. (2005). 
Roychowdhury and Watts (2006) show that a cumulative approach is better. Specifically, 


15 They regress cumulative earnings on a cumulative return. Their cumulative approach is similar to the book- 
value/returns approach. However, they restrain coefficients on different annual returns to be the same, while 
these coefficients are unlikely to be the same, as discussed later. This paper allows the coefficients to be different. 
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book-value-based measures of unconditional conservatism (CSVBV“), conditional conser- 
vatism (CSVBY), and overall conservatism (CSVBV) are estimated using the following fixed 
firm and time effects regression on panel data over a sample period (7):'° 


CSVBV: = 1 — â; 
CSVBV: = 4X [> &9DR,  *RET,_. + > > 3 Cost*DR,. "RET, . 
CSVBV, = CSVBV: + — and 

BM, = o, + a, + X BRET. + Xp DR, *RET, . 


6 6 
+ SS YCos#*DR,_*RET, , + b, 2 


kei += 


< 


where: 


CSVBV; = the book-value-based measure of unconditional conservatism for firm j; 
CSVBV; = the book-value-based measure of conditional conservatism for firm j; 
CSVBV, = the book-value-based measure of overall conservatism for firm j; 
BM, = book-to-market for firm j at the end of fiscal year t = book value of equity 
(Compustat #60)/market value (#199 x #25); 
RET,, = annual return for firm j in fiscal year t = (change in market value (#199 
x #25) + dividend (#26 x #25) — net capital contribution (adjusted lagged 
price (#199/#27) x change in adjusted common shares outstanding (#25 
x #27)))/market value (#199 x #25); 
, = a dummy variable that equals 1 if RET, is negative, and 0 otherwise; and 
ox. the proxy for the kth conservatism factor for firm j, as defined in Equation 
(1). 


To allow for asymmetric coefficients on returns, I interact each return (RET) with a 
dummy variable that indicates negative return (DR). The coefficient on a DR*RET reflects 
the degree of asymmetry in recording the RET. It is not the asymmetry in recording a single 
return, but the combined asymmetry in recording all returns, that fully reflects the level of 
conditional conservatism. Therefore, I measure conditional conservatism as a downward: 
bias due to this combined asymmetry (i.e., as negative mean predicted book-to-market using 
DR*RET terms). 

Further, to allow the degree of asymmetry to vary with conservatism factors, I interact 
each DR*RET with six Cost variables (i.e., proxies for the factors). Otherwise, (1) it would 
be the cross-sectional difference in returns, rather than that in recording returns, that drives 
the cross-sectional difference in the measure, and (2) a cross-sectional test of the deter- 
minants of conditional conservatism would become a test of the determinants of negative 
returns. 


6 Because including both firm and time effects in the regression leads to perfect collinearity, I drop one of the 
time effects. Firm intercepts can thus be used to measure absolute rather than relative conservatism level. 
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Panel A of Table 2 presents statistics related to the estimation of the book-value-based 
measures. Intercepts and returns explain 76 percent of the variation in book-to-market (BM). 
The mean firm intercept is less than 1 (0.76), meaning that an average firm's understatement 
in book value (1 — BM) contains a bias component (1 — 0.76 — 0.24). Coefficients on 
RET, RET, ,, RET, ;, RET, 4, RET, 4, RET, ,, and RET, , are —0.67, —0.45, —0.28, —0.19, 
—0.10, —0.07, and —0.05, respectively, meaning that the understatement also contains lags 
in recording positive returns (67 percent of RET,, 45 percent of RET, ,, 28 percent of 
RET, ,, 19 percent of RET, 4, 10 percent of RET, ,, 7 percent of RET, ,, and 5 percent 
of RET, , are unrecorded). The proportion of unrecorded positive return attenuates as the 
time lag increases, consistent with good news being gradually recorded over multiple years. 
The coefficient on DR,*RET, is 0.37, meaning that when RET, is negative the proportion of 
unrecorded returns is only 30 percent (1.e., 0.67 — 0.37 = 0.30). This is consistent with 
- the presence of conditional conservatism. As the time lag increases, the coefficient on a 
DR*RET drops, suggesting that the degree of asymmetry diminishes as net unrecorded good 
news is subsequently recorded. 

Column “Mean Coefficient Averaged Over the Time Lags" in Table 2 reports statistics 


from tests of the null hypotheses that : > Yt = 0 for each k = 1 to 6. These statistics 
=O 

show that coefficients on Cost*DR*RET terms are on average significantly positive when 
Cost is CtrCost_Eq, CtrCost..Dt, or LitiCost. Fm, providing preliminary evidence that con- 
ditional conservatism increases with contracting and litigation costs. However, when Cost 
is LitiCost_Aud, the coefficients are on average insignificant, probably due to the lack of 
cross-sectional variation in LitiCost Aud (95 percent of sample firms hire big auditing 
firms). 

After the above measurement stage, a second stage is used to test the hypotheses, as 
in Equations (1) and (2). This two-stage approach has two advantages over a single-stage 
approach that combines measurement and hypothesis testing into one regression (e.g., Equa- 
tion (3) with firm intercepts replaced by the Cost variables). First, CSVBV* combines the 
asymmetries in recording all returns; thus, when it is used as the dependent variable in the 
second stage, the coefficient on a Cost variable reflects the effect of a factor on the combined 
asymmetry. Conversely, under a single-stage approach, the coefficient on a Cost*DR*RET 
only reflects the effect of a factor on the asymmetry in recording a single return. Second, 
the two-stage approach enables researchers to test explicitly the effect of unconditional 
conservatism on conditional conservatism, but researchers are unable to test this effect using 
a single-stage approach. 

Despite these advantages, the two-stage approach is subject to a circularity concern. 
Specifically, the Cost variables affect the estimation of CSVBV and then this estimate is 
regressed on the same Cost variables in order to test the hypotheses. The effect of a factor 
on conditional conservatism (an effect estimated in stage two) is essentially a transformation 
of the effects of the factor on the asymmetries in recording returns (effects estimated in 
stage one). To alleviate this concern, I also use a single-stage approach. Specifically, to test 
the effect of the factors on unconditional conservatism, I replace firm intercepts in Equation 
(3) with the Cost variables. Since a smaller firm intercept indicates greater unconditional 
conservatism, the coefficient on a Cost variable is expected to be significantly negative for 
factors that are expected to induce unconditional conservatism. To test the effect of the 
factors on conditional conservatism, I test whether the mean coefficient on Cost** DR*RET 
terms (averaged across the time lags) is significantly different from zero for each k = 1 
to 6. = | 
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Explanations for Conditional and Unconditional Conservatism TTI 


Panel B of Table 2 presents results from the single-stage approach. Consistent with 
litigation, regulation, and taxation inducing unconditional conservatism, the coefficient on 
a Cost variable is significantly negative when Cost is LitiCost_Fm, LitiCost_Aud, ReguCost, 
or TaxCost: the coefficient (t-value) is —0.07 (—10.06), —0.05 (—2.52), —0.17 (—16.89), 
or —0.15 (—11.26), respectively. Results are also consistent with contracting and litigation 
inducing conditional conservatism, except for auditor litigation. Specifically, when Cost is 
CtrCost. Eq, CtrCost. Dt, or LitiCost. Fm, the coefficients on the Cost*DR*RET terms are 
on average significantly positive, with a mean coefficient (t-value) of 0.17 (8.44), 0.08 
(6.28), or 0.06 (10.93), respectively. When Cost is LitiCost. Aud, the coefficients are on 
average significantly negative, with a mean coefficient (t-value) of —0.03 (—3.08), again, 
this is probably due to the lack of cross-sectional variation in the variable. Overall, these 
single-stage results provide support for the predicted relations. 


Accruals-Based Measures of Conservatism 

Givoly and Hayn (2000) measure conservatism as downward bias in cumulative earn- 
ings, using cumulative operating cash flows as the benchmark; in other words, they measure 
conservatism as negative cumulative accruals. It follows that negative cumulative accruals 
resulting from conditionally (unconditionally) conservative accounting can be used to mea- 
sure conditional (unconditional) conservatism. Because unconditionally conservative ac- 
counting (e.g., overestimating bad debt, using the LIFO method, and overestimating depre- 
ciation) affects current and depreciation accruals, negative cumulative current and 
depreciation accruals are used to measure unconditional conservatism. Conditionally con- 
servative accounting (e.g., impairment accounting for long-lived assets) influences unreal- 
ized gain and loss accruals, so cumulative net unrealized loss is used to measure conditional 
conservatism. 

In two situations, impairment accounting for current assets may introduce measurement 
error to these accruals-based measures. First, if impairment write-downs of current assets 
appear on cash flow statements as changes in working capital accounts, then the uncondi- 
tional conservatism measure captures conditional conservatism to some extent. However, 
the write-downs seem to be coded as another item in Compustat (#217), alleviating this 
problem. Second, if these write-downs appear on income statements as operating expenses 
rather than losses, then the conditional conservatism measure does not fully capture con- 
ditional conservatism. It is difficult to assess the extent of measurement error because it is 
unclear how firms report and how Compustat codes the items. Thus, I statistically examine 
these measures after estimating them and do not rely exclusively on them in hypothesis 
tests. Specifically, accruals-based measures of unconditional conservatism (CSVAC"), con- 
ditional conservatism (CSVAC‘), and overall conservatism (CSVAC) are estimated using the 
following fixed industry effect (two-digit SIC) regressions on pooled data over a sample 
period (T): 


T T 
CSVAC: = > [-8, + 8]; CSVAC: = > $4; CSVAC, = CSVAC + CSVAC;; 
t=1 r-1 
CA, = a + a, ASALE, + osANOA, + €j; 


DP, = Bu  B4PPE, , + B4ANOA, + 9,; and 
UR, = Yu T vj (4) 
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where: 


CSVAC; = the accruals-based measure of unconditional conservatism for firm j; 

CSVAC; = the accruals-based measure of conditional conservatism for firm j; 

CSVAC, = the accruals-based measure of overall conservatism for firm j; 

CA, = current accruals for firm j in fiscal year t = — (account receivable decrease 
(Compustat #302) + inventory decrease (#303) + account payable increase 
(#304) + tax payable increase (#305) + other asset and liability net change 
(#307)); 
SALE, = net sales for firm j in fiscal year t (#12); 

NOA,, = net operating assets for firm j at the end of fiscal year t = common equity 
(#60) + debt in current liability (#34) + long-term debt (#9) + preferred 
stock (#130) — cash (#1) — other investments and advances (#32) + minority 
interests (#38); 

DP, = depreciation and amortization for firm j in fiscal year t (#125); 

PPE, = gross property, plant, and equipment for firm j at the end of fiscal year t (#7); 

and 


UR, = net unrealized loss firm j in fiscal year t = — (special items (#17) + net 
realized loss (#213)). 


All variables, including the intercepts, are deflated by market value (#199 x #25). 

I make several adjustments to alleviate other types of measurement error. First, prior 
abnormal accruals studies find that current accruals increase with growth in sales 
(McNichols 2000); therefore, current accruals are adjusted for growth in sales. Second, 
because depreciation expense is included in earnings but its cash flow counterpart (e.g., 
cash for PP&E) is excluded from operating cash flows, depreciation accruals are adjusted 
for that cash flow counterpart. Third, Penman and Zhang (2002) find that accruals-based 
measures overstate (understate) the conservatism level of growth (declining) firms because 
of the accumulation (release) of hidden reserves. Current and depreciation accruals are 
therefore adjusted for growth in net operating assets. Finally, conservatism mandated by 
accounting standards affects accruals. Ahmed et al. (2002) argue that mandated conserva- 
tism is likely to affect firms in the same industry to the same extent. Each accruals com- 
ponent is thus adjusted for its industry mean." Mandated conservatism in the form of 
expensing R&D introduces only trivial measurement error because both earnings and op- 
erating cash flows contain expensed R&D. Similarly, since rents are recorded in neither 
earnings nor operating cash flows, recording no rents introduces only trivial measurement 
error. 

Table 3 reports statistics related to the estimation of the accruals-based measures. Like 
researchers using accruals models (McNichols 2000), I find that current accruals increase 
with current growth (ASALE) and long-term growth (ANOA), and that depreciation increases 
with beginning PPE. The mean of industry-wide net unrealized loss (i.e., industry intercept) 
is significantly positive, consistent with the presence of mandated conditional conservatism. 
Overall, statistics in Tables 2 and 3 are reasonable, increasing our confidence in the 
measures. 


U Industry-wide voluntary conservatism is also likely to exist. For example, Francis et al. (1994b) find that some 
industries have higher litigation risk. This suggests that all firms in such an industry are likely to choose greater 
conservatism, Omitting industry-wide voluntary conservatism reduces the power of tests and biases against 
finding results. 
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TABLE 3 
Accruals-Based Measures of Conservatism Estimated Using Fixed Industry Effect Regressions 
on Pooled Data of 63 Industries over 1988—1999 


CSVAC; 


m1 


T T 
> [-6 + $l; CSVAC; = 2 9,3 CSVAC, = CSVAC; + CSVAG; 


CA;, = a, + a,ASALE, + a,,ANOA,, + £y; DP, = Bu + B4PPE,. , 
+ Bp ANOA, + òp; and UR, = Yu + Ve 


CA DP UR 
Dependent n = 75,627 firm-years n = 73,658 firm-years n = 76,651 firm-years 
Variable Adjusted R2 = 30% Adjusted R2 = 58% Adjusted R? = 3% 
Independent 
Variable Intercept ASALE ANOA Intercept lag PPE ANOA Intercept 
Mean —0.100*** 0.019*** 0.161*** 0.083*** 0.075*** —0.001 0.250*** 
t-value. —2.97 3.35 11.24 4.63 25.85 —0.20 7.24 
n (industry) 63 63 63 63 63 63 63 


*** Indicates that mean coefficient is significantly different from zero at the 1 percent level. 

Industry i is identified using two-digit SIC code. 

CSVACY = the accruals-based measure of unconditional conservatism for firm j; 

CSVACS = the accruals-based measure of conditional conservatism for firm j; 

CSVAC, = the accruals-based measure of overall conservatism for firm j; 

CA, = current accruals for firm j in fiscal year t = — (account receivable decrease (Compustat #302) 

+ inventory decrease (#303) + account payable increase (#304) + tax payable increase (#305) 
+ other asset and liability net change (#307)); 

SALE, = net sales for firm j in fiscal year t (#12); 

NOA, = net operating assets for firm j at the end of fiscal year z = common equity (#60) + debt in current 
liability (#34) + long-term debt (#9) + preferred stock (#130) — cash (#1) — other investments and 
advances (#32) + minority interests (#38); 

DP,, = depreciation and amortization for firm j in fiscal year t (#125); 
PPE, = gross property, plant, and equipment for firm j at the end of fiscal year t (#7); and 

UR, = net unrealized loss for firm j in fiscal year f = — (special items (#17) + net realized loss (#213)); 
AJl variables, including the intercepts, are deflated by market value (#199 x #25). 





Comparisons among Measures of Conservatism 

Panel A of Table 4 presents descriptive statistics for the conservatism measures. 
CSVBV is significantly smaller than CSVAC* (an untabulated t-value of —9.86 from the 
paired t-test), with means (medians) of 0.07 (0.04) and 0.15 (0.08), respectively. This is 
possibly because CSVBV* understates the absolute value of a conditional bias. For a firm 
that adopts conditional conservatism, CSVBV* shows a bias only if a market return is 
negative (i.e., only if bad news dominates good news). However, a conditional bias does 
exist if good news equals bad news, and it may exist even if good news dominates bad 
news.!? 


18 For example, if a firm recognizes 33 percent of current good news and 70 percent of current bad news, and if 
$100 good news and $100 bad news occur in a year, then a conditional bias of $37 (= 100 x 70% — 100 
X 33%) is created in the year but CSVBV shows no bias. Similarly, if $100 good news and $80 bad news occur 
in the year, then a conditional bias of $23 (= 80 x 70% — 100 x 33%) is created but CSVBV* shows no bias. 
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In contrast, CSVBV* is significantly larger than CSVAC“ (an untabulated t-value of 12.48 
from the paired t-test), with means (medians) of 0.27 (0.30) and 0.03 (0.05), respectively.” 
This is probably because CSVAC" underestimates and/or CSVBV" overestimates conserva- 
tism. On the one hand, CSVAC* could underestimate conservatism for two reasons: (1) 
CSVAC* only reflects the bias accumulated over the sample period rather than the entire 
period for which a firm has existed; and (2) CSVAC", which reflects a firm's conservatism 
level relative to the industry average, does not capture industry-wide voluntary conservatism 
(see footnote 17). Such underestimation reduces the power of a test when CSVAC" is used 
as the dependent variable. On the other hand, CSVBV" could overestimate conservatism 
because CSVBV" contains unrecorded rents and mandated conservatism.?? 

Although these conservatism measures are subject to various types of measurement 
error, correlations among the measures and their correlations with other conservatism mea- 
sures increase our confidence. In Panel B of Table 4, the correlations between CSVBV* and 
CSVAC*, between CSVBV" and CSVAC", and between CSVBV and CSVAC are significantly 
positive, suggesting consistency between the book-value- and accruals-based measures. 
The correlations between CSVBV and CSVBV" and between CSVAC* and CSVAC* are 
significantly negative, consistent with unconditional conservatism preempting conditional 
conservatism. 

Panel D of Table 4 presents correlations of each measure with other measures that may 
capture the same form(s) of conservatism. The conditional measures (CSVBV and CSVAC*) 
are positively correlated with Earnings-Returns Association (Basu 1997) and Negative Non- 
operating Accruals (Givoly and Hayn 2000)?! The unconditional measures (CSVBV" and 
CSVAC") are positively correlated with Hidden Reserves (Penman and Zhang 2002) and 
Conservative Accounting Choices (Zmijewski and Hagerman 1981). The overall measures 
(CSVBV and CSVAC) are positively correlated with Downward Bias in Book Value (Beaver 
and Ryan 2000) and Negative Total Accruals (Givoly and Hayn 2000). Most correlations 
are statistically significant. However, some are of small magnitude, perhaps because some 
measures (e.g., Hidden Reserves and Conservative Accounting Choices) are not designed 
to measure the aggregate level of a form of conservatism, and because measures used in 
this study and those used in prior studies are subject to measurement error. Collectively, 
the correlations suggest that CSVBV and CSVAC* (CSVBV" and CSVAC") are capable of 
capturing conditional (unconditional) conservatism. 


V. RESULTS 
Correlations 


In Panel A of Table 5, correlations between the conservatism measures and explanatory 
variables generally support the predicted relations. The insignificant correlation between 
CSVAC" and LitiCost Aud, again, is probably due to the lack of cross-sectional variation 


'9 Although CSVAC* and CSVAC are based on residuals estimated from Equation (4), the means are not zero, 
because intercepts are deflated by market value and because the final sample is a subset of firms used in the 
regression. 

20 Tt is unlikely that CSVAC* contains unrecorded rents because rents are recorded in neither earnings nor operating 
cash flows. CSVAC* unlikely contains mandated conservatism because it is controlled for by industry intercepts. 

21 To obtain a firm-specific measure, I estimate the Earnings-Returns Association measure using time-series re- 
gressions rather than cross-sectional regressions. This may introduce noise to the measure and cause its low or 
insignificant correlation with the measures used in this study. 

22 Like Ahmed et al. (2002), I find an insignificant correlation between CSVBV and Negative Total Accruals. 
However, the correlation between CSVBV and CSVAC (a modified Negative Total Accruals measure) is signifi- 
cantly positive (0.069 with a one-tailed p-value of 0.0417). If CSVBV appropriately measures conservatism, then 
this significant correlation suggests that CSVAC is better than the original Negative Total Accruals measure. 
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TABLE 5 
Correlations for the Final Sample of 633 Firms over 1988—1999 


Panel A: Correlations between Measures of Conservatism and Proxies for Factors 


Encouraging Conservatism 
CirCost_Eq CtrCost Dt LitiCost_Fm LitiCost_Aud 
(+) (+) (+) (+) ReguCost TaxCost 
CSVBV 0.099*** 0.130*** 0.109*** 0.080** -0298*** ——0407*** 
0.0064 0.0005 0.0031 0.0227 <.0001 <,0001 
CSVAC* 0.121*** 0.1122*** — 0.105*** 0.129*** 0.048 —0234*** 
0.0012 0.0011 0.0040 0.0006 0.2321 <.0001 
LitiCost_Fm LitiCost Aud ReguCost TaxCost 
CirCost_Eq CtrCost_Dt (+) (+) (+) (+) 
CSVBV" 0.152*** . —0.043 0.325*** 0.073** 0.353*** 0.141*** 
0.0001 0.2805 <.0001 0.0324 <.0001 0.0002 
CSVAC* 0.004 0.065 0.135*** 0.046 0.139*** .— 0.100*** 
0.9228 0.1012 0.0003 0.1242 0.0003 0.0060 
Panel B: Correlations among Proxies for Factors Encouraging Conservatism 
CirCost_Eq CtrCost Dt | LitiCost Fm  LitiCost Aud ReguCost  TaxCost 
CtrCost_Eq 0.076* 0.200*** 0.098** 0.252*** —0.077* 
0.0570 <.0001 0.0141 <.0001 0.0542 
CtrCost_Dt 0.076* 0.100** 0.186*** 0.149*** —0.086** 
0.0570 0.0115 <.0001 0.0002 0.0314 
LitiCost_Fm 0.200*** 0.100** 0.128*** 0.404*** . 0.033 
<.0001 0.0115 0.0013 <.0001 0.4014 
LitiCost_Aud 0.098** 0.186***  0.128*** 0.148*** —0.113*** 
0.0141 <.0001 0.0013 0.0002 0.0046 
ReguCost 0.252*** 0.149*** . Q.404*** 0.148*** —0.060 
<.0001 0.0002 <.0001 0.0002 0.1295 
TaxCost —0.077* —0.086** 0.033 —0.113*** . —0.060 
0.0542 0.0314 0.4014 0.0046 0.1295 


+, ** *** Indicate that a correlation is significantly different from zero at the 10 percent, 5 percent, and 1 
percent levels, respectively. 

Panel A reports Pearson correlations and p-values (below each correlation). It reports a one-tailed p-value if a 
correlation has a predicted sign and a two-tailed p-value otherwise. 

Panel B reports Pearson correlations and two-tailed p-values (below each correlation). 

All variables are as defined in Tables 1, 2, and 3. 


in LitiCost. Aud. In Panel B, prevalent significant correlations among the explanatory var- 
iables suggest a need to examine multiple factors simultaneously. 


Univariate Regression Results 


Table 6 presents results from univariate regressions of Equation (1). Like correlations 
reported in Panel A of Table 5, associations reported in Table 6 generally support the 
predicted relations, except for the insignificant association between CSVAC"* and LitiCost— 
Aud. Panel A presents results using CSV as the dependent variable before and after con- 
trolling for CSV". The coefficient on CSV" is always significantly negative, consistent with 
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TABLE 6 
Summary Statistics from Regressions of Conservatism Measures on Proxy for Individual 
Factor Encouraging Conservatism on the Final Sample of 633 Firms over 1988-1999 


CSV; = a + a, Cost, + g; CSV) = o, + a Cost, + a CSV} + e; and CSV¥ = B, + B,Cost, + 8,. 


Panel A: Conditional Conservatism Regressions 
CirCost_Eq CtrCost.. Dt LitiCost. Fm LitiCost_Aud 


LN A CNIIR:TSIAIDN iai § Tt — RR P AM m Ag 800 HART pias e e e m am r pm t rr 


CSVAC* 


Adj. R? 
Intercept 


Cost 


Adj. R? 
Intercept 


Cost 


CSVBW (—) 


Adj. R? 
Intercept 


Cost 
Adj. R? 
Intercept 
Cost 


CSVAC* (—) 


0.177*** 

3.07 
—0.043** 
=Z 


(+) 


1.5% 
0.038*** 
3.85 
0.041 *** 
3.30 


—0.047*** 
< 239 


20.97 
0.014*** 
2.75 


2.99 


-0.051*** - 


= 253 


Panel B: Unconditional Conservatism Regressions 


CSVAC* 


Adj. R? 
Intercept 


Cost 


Adj. R? 
Intercept 


Cost 


CtrCost. Eq. CtrCost Dt 


— —X M  — V, I—  —To —Ñ,ITP . ——  —  —Fnnn I ° —- ——XÀ M e AM Án s. á—— HAMM" 


0.0% 
0.300*** 
9.64 
—0.041 
— 1.08 
0.3% 
—0.051 
—0.98 
0.106 
1.64 


LitiCost. .Fm 


10.4% 
0.290*** 

28.81 
0.123% 
8.63 
1.7% 
0.046** 
2.57 
0.088*** 
3.43 


p | 

A e 

ES 
= 
> 
* 
* 
* 


1.16 


ReguCost 


8.7% 
0.101*** 
19.68 
~0.051*** 
—7.83 
10.2% 
0.108*** 
19.73 
—0.043*** 


3.53 


Tax Cost 


16.4% 
O:155*** 

18.83 
=O ALF s* 


—11.19 


19.2% 
0.165*** 

19.72 
—0.104*** 


— 10.60 


50.055 **9 
—4.73 


5.3% 
0.278*** 
12.11 
=0.167**+ 
—6.04 


5.6% 
0.276*** 
11.99 
—0.162*** 
—5.86 
—0.031* 
—1.59 


TaxCost 


(+) 


1.8% 
0.176*** 
6.37 
0.119*** 
3.58 


0.8% 
—0.079* 
—1.70 

0.141*** 

2.52 


* ** *** Indicate that a coefficient is significantly different from zero (no predicted sign) or significantly 

greater/less than zero (with predicted + /— sign) at the 10 percent, 5 percent, and 1 percent levels, respectively. 
Table 6 reports coefficients and t-statistics (below a coefficient). 
A]I variables are as defined in Tables 1, 2, and 3. 
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unconditional conservatism preempting conditional conservatism. Furthermore, controlling 
for CSV" sometimes substantially increases the adjusted R? and alters the coefficient on a 
factor. For example, when CSVBV is used as the dependent variable, the adjusted R? rises 
from 0.8 to 6.6 percent for CtrCost_Eq and from 1.0 to 8.5 percent for LitiCost. Fm. 
Coefficients on these variables change from 0.055 to 0.076 and from 0.014 to 0.025, re- 
spectively. However, when CSVAC* is used as the dependent variable, changes in the ad- 
justed R? and coefficients are less apparent. This is probably because the control variable, 
CSVAC*, may underestimate unconditional conservatism and capture conditional conser- 
vatism to some extent, as discussed in Section IV. Overall, results in Panel A of Table 6 
suggest that unconditional conservatism preempts conditional conservatism and that omit- 
ting unconditional conservatism can result in biased coefficients. 


Multivariate Regression Results 

Table 7 presents results from multivariate regressions of Equation (2). Panel A reports 
main results on the final sample of 633 firms over 1988—1999. A comparison of the uni- 
variate and multivariate results shows that coefficients on many explanatory variables 
change substantially. For instance, when CSVBV’ or CSVBV" is used as the dependent 
variable, the coefficient (t-value) on LitiCost_Aud drops from 0.041 (2.50) to 0.016 (1.19) 
or from 0.096 (1.85) to 0.049 (1.01), respectively. These changes confirm the need to 
examine multiple factors simultaneously. Consistent with unconditional conservatism pre- 
empting conditional conservatism, the coefficients on CSVBV" and CSVAC" remain signif- 
icantly negative. 

Consistent with equity contracting inducing conditional conservatism, coefficients on 
CtrCost Eq are significantly positive for conditional conservatism measures; the coeff- 
cients (t-values) are 0.072 (3.96) for CSVBV and 0.117 (2.02) for CSVAC*. For uncondi- 
tional measures, the coefficient on CtrCost. Eq is either marginally significant or insignif- 
icant, indicating that unconditional conservatism is unlikely to be desirable in equity 
contracting. Consistent with debt contracting inducing conditional conservatism, coefficients 
on CtrCost.Dt are significantly positive for CSVBV- and CSVAC*, with coefficients 
(t-values) of 0.035 (3.43) and 0.069 (2.14), respectively. For unconditional measures, the 
coefficient on CtrCost_Dt is either insignificant or significantly negative, indicating that 
unconditional conservatism can even be undesirable in debt contracting. 

The results are consistent with firm litigation inducing both conditional and uncondi- 
tional conservatism. The coefficients on LitiCost. Fm are significantly positive, with coef- 
ficients (t-values) of 0.038 (8.67) for CSVBV', 0.034 (2.50) for CSVAC*, 0.078 (5.12) for 
CSVBV^", and 0.057 (2.02) for CSVAC". The results for auditor litigation are generally weak, 
with most coefficients on LitiCost. Aud being insignificant. Because 95 percent of the sam- 
ple firms hire big auditing firms, cross-sectional variation in LitiCost_Aud is small. This 
may reduce the power of tests and weaken the results. As sample size increases, coefficients 
on LitiCost_Aud tend to become significant, as can be seen in Panel B of Table 7. 

The prediction that regulation induces unconditional conservatism is supported by sig- 
nificantly positive coefficients on ReguCost for unconditional conservatism measures. The 
coefficients (t-values) are 0.146 (6.83) for CSVBV" and 0.098 (2.48) for CSVAC*. For con- 
ditional conservatism measures, the coefficient on ReguCost is either significantly negative 
(—0.079 with a t-value of —12.54 for CSVBV^?) or insignificant. Two possible explanations 
are discussed next. 

First, it is possible that firms bearing higher regulation costs tend to choose a lower 
level of conditional conservatism, because large negative shocks resulting from conditional 
conservatism may attract regulators' attention and trigger regulatory intervention that would 
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not otherwise occur. This negative association is less apparent for CSVAC*, probably be- 
cause this measure sometimes excludes the conditional bias due to write-downs of current 
assets. 

Second, measurement error may drive the results. If unconditional conservatism is not 
fully captured by its measures, then its negative effect on conditional conservatism is 
not fully controlled for and the remaining effect causes the coefficient on ReguCost to be 
negative. Since the coefficient is more negative when CSVBV" is controlled for, this inter- 
pretation implies that CSVBV" would capture a lower level of unconditional conservatism. 
However, as discussed in Section IV, it is CSVAC" that tends to capture a lower level of 
unconditional conservatism. Thus, it is unlikely that error in unconditional conservatism 
measures drives the results. Another possibility is that error in conditional conserva- 
tism measures (especially error in CSVBV*) is negatively correlated with ReguCost. Error 
in CSVBV* that is introduced by unrecorded rents, mandated conservatism, and growth is 
unlikely to drive the results, because results hold after controlling for these factors. Error 
introduced by the aggregation of news (see footnote 18) can drive the results, if conspicuous 
firms are more likely to have offsetting news. 

The expectation that tax costs induce unconditional conservatism is supported by sig- 
nificantly positive coefficients on TaxCost for unconditional conservatism measures. The 
coefficients (t-values) are 0.127 (4.16) for CSVBV* and 0.152 (2.71) for CSVAC*. For con- 
ditional conservatism measures, coefficients (t-values) on TaxCost are significantly negative: 
—0.110 (—12.58) for CSVBY and —0.149 (—5.40) for CSVAC*. Two possible explanations 
are (1) that conditional conservatism is uncontrollable, introduces volatility, and is therefore 
not neutral but undesirable in tax planning, or (2) that measurement error in CSVBV* that 
is introduced by offsetting news drives the results, as discussed above. The latter seems 
unlikely because using CSVAC* generates similar results. 

Collectively, the findings are as follows: (1) contracting induces conditional conserva- 
tism; (2) litigation induces conditional and unconditional conservatism (with the results for 
auditor litigation being weak); (3) regulation induces unconditional conservatism; and (4) 
taxation induces unconditional conservatism. These findings indicate that the two forms of 
conservatism play a common role in litigation and play distinct roles in contracting, regu- 
lation, and taxation. Furthermore, the significantly negative association between the two 
forms suggests an interrelated role of them. Taken together, these findings imply that be- 
cause the two forms are used for different purposes but are negatively interrelated, it is 
necessary to trade them off. 


Sensitivity Tests 
Sample Selection Bias 

Firms in the final sample are those that survive through the 12-year sample period and 
the six-year lagged period. To address survivorship bias, I repeat tests on larger samples 
over shorter periods. Panel B of Table 7 provides multivariate results on a sample of 719 
firms over 1990—99. The results are similar to the main results in Panel A. Inferences 
remain unchanged on samples of 825 firms over 199299 and 1,050 firms over 1994-99. 
Although these results alleviate the concern with survivorship bias, firms in these larger 
samples are still likely to be survivors. 


Measurement Error 


Several factors introduce measurement error into CSVBV and CSVBV“. First, hidden 
reserves are overstated (understated) for growth (declining) firms (Penman and Zhang 
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2002). To alleviate this growth-dependent bias, I control for change in sales and change in 
net operating assets. Second, unrecorded rents do not result from conservatism, but they 
reduce book value. To capture unrecorded rents, Easton and Pae (2004) include change in 
cash investments in a return regression. Accordingly, I control for change in cash invest- 
ments in order to exclude unrecorded rents.” Third, mandated conservatism (e.g., expensing 
R&D) is not subject to firm choices, but it reduces book value. To exclude mandated 
conservatism, I control for change in R&D. Panel C of Table 7 reports results from re- 
gressions of Equation (2) using the conservatism measures estimated after controlling for 
the above variables in Equation (3). Alternatively, I control for these variables directly in 
Equation (2). In addition, like biased book value, biased market value—for example, due 
to market mispricing—can introduce measurement error. Thus, I control in Equation (3) 
for lead returns of up to three years and use the conservatism measures thus obtained in 
regressions of Equation (2). Overall, these analyses do not alter inferences, alleviating the 
concern of measurement error. 


Alternative Proxy 

Since CtrCost. Eq (board independence) captures only one aspect of equity governance, 
it is replaced by (1) an index of CtrCost_Egq, outsider ownership, and institutional ownership 
or (2) an index of those same three variables plus block holder ownership and board size.?* 
I also identify gray directors as outsiders and recalculate the above variables.” LitiCost— 
Fm (tbe first principal component of five market variables) is replaced by each major 
individual variable (Equity Beta or Share Turnover). Using the above alternative proxies 
does not alter inferences. 

I also use several variations of ReguCost—a variable indicating top quartile market 
share after controlling for industry size. First, I use market share without controlling for 
industry size and obtain insignificant results sometimes, probably because firms having large 
market share in a small industry are not conspicuous. Second, using a continuous market 
share variable sometimes yields insignificant results, consistent with the idea that only firms 
with sufficiently large market share are conspicuous. Last, using size variables often yields 
insignificant results, perhaps because firm size captures many other firm characteristics and/ 
or because its relationship by construction to the conservatism measures complicates the 
tests. Nevertheless, including a size variable in regressions does not alter the inferences 
regarding other factors, alleviating the concern that the observed effects of other factors are 
manifestations of the effect of size. 


2 Feltham and Ohlson (1996) develop the dynamics of cash flows and predict that price is a function of operating 
assets, abnormal earnings, lagged operating assets, and cash investments. They prove that the coefficient on cash 
investments increases with the NPV of cash flows generated from current cash investments. In addition, if 
investments to be made in future periods increase with the current investments (i.e., a positive autocorrelation 
of investments), then this coefficient also increases with the NPV of cash flows generated from the future 
investments. Easton and Pae (2004) use the change version of this price model. In particular, they regress stock 
return on earnings, change in earnings, dividends, lagged change in operating assets, and change in cash in- 
vestments. The coefficient on change in cash investments in the return model is the same as the coefficient on 
cash investments in the price model. Following these two studies, I add to Equation (3) change in cash invest- 
ments to capture the NPV that is incorporated in stock returns but not in the book (i.e., unrecorded rents). 

7^ Data are from the Compact D database. Institutional ownership is data item ''900WN" for type= 
"INSTITUTIONS" in the "SH" (ownership) section. Outsider ownership is the sum of the shareholdings of 
outsiders (based on data item "SHARES HELD” in the “HS” section) divided by the number of shares out- 
standing listed in the “CS” section. Block holder ownership is data item “%OWN” for type= "596 OWNERS” 
in the *SH" (ownership) section. Board size is the number of directors on the board, as listed in the "DO" 
(directors) section. 

25 I gratefully acknowledge the set of hand-collected gray director data from Carol Liu. 
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Opportunistic Benefit 

While firms tend to report conservatively in order to lower costs, they tend to report 
aggressively for contracting- and market-based benefits. The supplied conservatism level 
results from the trade-off between costs and benefits. Thus, it is necessary to control for 
the benefits. Because managers with a stronger compensation/earnings association and firms 
with a tighter restriction on retained earnings are more likely to benefit from an overstate- 
ment,” compensation/earnings association and restrictiveness on retained earnings are used 
to proxy for contracting-based benefits.” Because firms with more equity and debt issuances 
are more likely to benefit from an overstatement, net equity issuances and debt issu- 
ances are used to proxy for market-based benefits.” Inferences remain unchanged after 
these controls. 


Endogeneity 

Because unconditional conservatism is endogenous, the equations in Equation (2) 
should be estimated using a simultaneous equation approach. However, estimating them as 
an equation system is infeasible because the system is not of full rank. Thus, I replace the 
first equation with six equations, each regressing conditional conservatism on a Cost vari- 
able after controlling for unconditional conservatism. These conditional conservatism equa- 
tions, as well as the second equation in Equation (2), are estimated using the two-stage 
least squares method. For CSVBV., coefficients (t-values) on CtrCost..Eq, CtrCost_Dt, 
LitiCost Fm, and LitiCost..Aud are 0.122 (4.68), 0.032 (2.50), 0.083 (6.95), and 0.055 
(3.00), respectively; for CSVAC'*, the coefficients (t-values) are 0.177 (3.07), 0.120 (3.39), 
0.073 (3.37), and 0.159 (3.47), respectively. These significantly positive coefficients confirm 
the main results that contracting and litigation induce conditional conservatism. In addition, 
the coefficients on CSVBV" and CSVAC"* are again significantly negative. 

Another endogeneity problem is that dependent variables in Equation (2) are likely to 
affect the independent variables. For example, the level of conservatism supplied by: firms 
can influence the degree of monitoring selected by shareholders (CtrCost. Eg) and that 
chosen by debt holders (CtrCost. Dt). Similarly, the supplied conservatism level may affect 
litigation costs imposed by investors (LitiCost_Fm) and auditor choice made by managers 
(LitiCost Aud). Ignoring this endogeneity will result in biased coefficients (even coeffi- 
cients of the wrong sign) because they represent equilibrium relationships instead of un- 
derlying structural relationships. To address this problem, I measure conservatism over 


?$ Contracting-based incentives include attempts to increase bonuses (Healy 1985), stock-based compensation 
(Beneish 1999; Safdar 2003), and job security (DeFond and Park 1997), and attempts to avoid violating debt 
covenants ex ante (Dichev and Skinner 2002) and/or ex post (Sweeney 1994; DeFond and Jiambalvo 1994). 
Market-based incentives include attempts to reduce the cost of capital at equity issuances (Teoh et al. 19982, 
1998b; Rangan 1998), to avoid reporting losses or earnings decreases (Burgstahler and Dichev 1997), and to 
meet analyst forecasts (Degeorge et al. 1999). 

7” To illustrate, for a firm with a tighter restriction on retained earnings, an overstatement is more likely to enable 

the firm to pay excessive dividends and to avoid covenant violations. I do not use financial leverage because it 

is affected by financing policies and because Dichev and Skinner (2002), among others, show that it is a noisy 
proxy for debt-contracting-based benefits. 

Compensation/earnings association is estimated from time-series regressions of total compensation of top offi- 

cers on net income (Compustat #172). Total compensation is data item “Remuneration” in section “NA” (of- 

ficers) in the Compact D database. All variables are deflated by lagged total assets (#6). Restrictiveness on 
retained earnings is the ratio of restricted retained earnings (#36 — #38 — #97) to total common equity (#60). 

7 Net equity issuances are common stock issuances minus stock repurchases; data are from the SDC database. 
Common stock issuances are issuances of deal types “C” (public common), “PC” (private common), *R144C" 
(144A common), and “SHC” (shelf common). Stock repurchases are deals of transaction form “B” (buyback). 
Debt issuances include issuances of deal types “D” (straight debt), "CD" (convertible debt), “R144D” (144A 
straight debt), "RI44CD" (144A convertible debt), "PD" (straight private debt), “PCD” (convertible private 
debt), "M" (mortgage), “TM” (municipal), and “SHD” (shelf debt). 
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1990—2001 and measure the cost variables over a lagged period of 1988—1999, resulting 
in a sample of 614 firms. I use these measures in regressions of Equation (2) and obtain 
similar results (see Panel D of Table 7). Results change little when I use another sample 
of 720 firms with conservatism measured over 1992—2001 and the cost variables measured 
over 1990—99. In fact, the endogeneity problem can be better addressed by estimating 
Equation (2) within a simultaneous equation system, given well-specified models for all 
endogenous variables. Since a fully exposited simultaneous equation analysis requires sub- 
stantial space, I conduct this analysis in a separate study. 


VI. CONCLUSIONS 

This paper examines whether each proposed explanation for accounting conservatism 
applies to conditional conservatism, unconditional conservatism, or both. This is tested by 
(1) the regression of conditional conservatism on six factors after controlling for uncondi- 
tional conservatism and (2) the regression of unconditional conservatism on the factors. 
Results lead to the following conclusions. First, contracting induces conditional conserva- 
tism, suggesting that this form of conservatism improves contracting efficiency. Second, 
firm litigation induces both conditional and unconditional conservatism, suggesting that 
both forms help avoid investor litigation against firms. Third, regulation induces uncondi- 
tional conservatism, indicating that this form helps prevent regulatory intervention. Finally, 
taxation induces unconditional conservatism, indicating that this form is preferable in 
deferring taxes. Collectively, these two forms of conservatism not only play a common role 
in litigation, but also play distinct roles in contracting, regulation, and taxation. Furthermore, 
the two forms are negatively interrelated. Since they meet distinct needs but are negatively 
interrelated, it is necessary to trade them off. 

This study has several limitations. First, since the samples likely consist of well- 
established firms, results may not generalize to less-established firms. Second, some mea- 
sures used in this study may contain nontrivial errors. The book-value-based measure of 
conditional conservatism is subject to error introduced by offsetting news. The accruals- 
based conservatism measures underestimate conservatism because of limited accumulation 
period and excluded industry-wide voluntary conservatism; in addition, some conditional 
biases may be included in the unconditional measure but excluded from the conditional 
measure. The measure of debt contracting costs using Compustat data is likely to be noisy. 
Third, this paper proposes but does not discriminate among possible interpretations of the 
negative association of conditional conservatism with regulation and tax costs. Future stud- 
jes can investigate these interpretations. Finally, this study addresses endogeneity using a 
parsimonious approach, but it can be better addressed using a simultaneous equation 
analysis. 

Despite these limitations, this paper provides extensive firm-level evidence that allows 
us to properly gauge the importance of each conservatism explanation. More importantly, 
this paper not only reinforces the findings of prior studies that focus solely on conditional 
conservatism, but also provides new evidence that helps to identify the distinct, common, 
and interrelated roles of the two forms of conservatism. 
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The following table contains information about turnaround time for manuscripts (including revisions) 
on which editorial decisions were made in the 12-month period ended December 31, 2006. Turnaround 
time is the number of days between the date that the manuscript was received and the date of the 


editor’s letter to the author(s). 


Number of 

Manuscripts 
0 = Days = 30 68 
31 x Days = 60 173 
61 = Days < 90 110 
9] < Days = 120 52 
121 < Days _16 
Total 419 


Percent 





16.23 
41.29 
26.25 
12.41 

3.82 


—— ee eed 


100.00 


Cumulative Cumulative 
Number Percent 
68 16.23 
241 50.96 
35] 83.77 
403 96.18 
419 100.00 


The mean review time was 58.66; the median review time was 56 days. 


New Submissions by calendar year (January 1 to December 31) 


1992 
1993 


241 
234 


* 2001—in addition to the 260 regular submissions, 68 MSs were submitted to the TAR Quality of 


Earnings Conference. 


The acceptance rate (defined as number of MSs accepted divided by the number of new submissions) 
over the past 5 years is between 12—16% per year. 
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DOCUMENTATION 


Citations: Work cited should use the “‘author-date system” keyed to a list of works in the reference list (see 
below). Authors should make an effort to include the relevant page numbers in the cited works. 
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example, (Jones 1987); with two authors: (Jones and Freeman 1973); with more than two: (Jones et al. 
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1. Arrange citations in alphabetical order according to surname of the first author or the name of the 
institution responsible for the citation. 
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fessional certification is desired. Teaching at both the undergraduate and graduate levels is ex- 
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recruiter.rec. 


The Accounting Review, May 2007 


304 ACCOUNTANT. Apply principles of accounting to analyze financial information, and prep fi- 
nancial reports. Establish, modify, document, and coordinate implementation of accounting and 
accounting control procedures. Devise and implement manual or computer based system for gen- 
eral accounting. Requires: B.S. degree in Accounting and 1 year experience in job. Jobsite: Port 
Orange, FL. Send resume w/copy of this ad to: Golden Abbey Enterprises, II, Inc.; Manuel 
Saldon, Admin/Owner, 1321 Herbert St., Port Orange, FL 32124. 


305 LOYOLA MARYMOUNT UNIVERSITY, Department of Accounting invites applicants for two 
full-time tenure-track faculty positions at Assistant/ Associate rank effective Fall 2007. A doctorate 
(or short-term ABD status) in accounting from an AACSB-accredited university is required. All 
candidates should demonstrate a strong commitment to scholarly research and excellence in teach- 
ing. Our priority is for teaching in the Financial Accounting and AIS areas. Salary is competitive 
and research support is available. If you are interested in leaming more about these positions, 
contact: Professor Mahmoud Nourayi, Department of Accounting, College of Business Admin- 
istration, Loyola Marymount University, One LMU Drive, Los Angeles, CA 90045-2659. Loyola 
Marymount, a comprehensive university in the mainstream of American Catholic higher education, 
seeks professionally outstanding applicants who value its mission and share its commitment to 
academic excellence, the education of the whole person, and the building of a just society. LMU 
is an Equal Opportunity institution actively working to promote an intercultural learning com- 
munity. Women and minorities are encouraged to apply. For more information, go to: http:// 
www.lmu.edu. 


306 UNIVERSITY OF MIAMI, Department of Accounting invites applications for a Full Professor 
position for Fall 2007. Candidates must have the doctoral degree and a demonstrated record of 
teaching and research excellence. Preference will be given to candidates with teaching interests 
in financial accounting and auditing. The salary is competitive, and support for travel and research 
is available. Review of applications will begin immediately and continue until the position is 
filled. Interested applicants should submit via regular mail or email an application letter, vita, and 
three references (names, addresses, phone numbers, email) to: Dr. Oscar J. Holzmann, Chair, 
Accounting Faculty Recruiting Committee, School of Business Administration, 5250 University 
Drive KE 301, Coral Gables, FL 33146-6531 (holzmann  miami.edu). The University of Miami 
is an Equal Opportunity/ Affirmative Action Employer. 


307 MISSISSIPPI STATE UNIVERSITY COLLEGE OF BUSINESS AND INDUSTRY, School of 
Accountancy, invites applicants to apply for an Endowed Chair (Full Professor) or Endowed 
Professorship (Associate or Full Professor) tenure-track position with a specialization in financial 
accounting to begin Fall 2007 (ideally) or Fall 2008. Candidates must have an accounting doc- 
torate degree, demonstrated excellence in teaching, publication record commensurate to that of 
an Endowed Chair or Professorship, and experience in working with doctoral students. À primary 
responsibility is to assist with leadership/involvement in the School's doctoral program. Profes- 
sional certification and accounting experience are highly desirable. Compensation is highly com- 
petitive, according to qualifications and experience. Mississippi State University, located in Stark- 
ville, MS, offers a unique university town setting with a great environment to live and work. Send 
letter of interest, current curriculum vitae, and names (including contact information) of three 
references to: Chair, Search Committee, School of Accountancy, Drawer EF, Mississippi State, 
MS 39762, Position will remain open until filled. MSU is an AA/EEO Employer. 
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308 MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Sloan School's Accounting Group seeks 
new faculty at all levels (Assistant, Associate, and Full Professor) for the academic year beginning 
July 2007, or as soon as possible thereafter. Applicants will be evaluated on their potential for 
and/or record of excellence in research and teaching. Please include evidence of research such 
as a publication, working paper, or dissertation proposal with other application materials. The 
deadline for applications is March 1, 2007. However, applications will be evaluated as soon as 
they are complete, if submitted at an earlier date. Applications must include a cover letter, cur- 
riculum vitae, and letters of recommendation. Applications should be sent to: Professor S. P. 
Kothari, Chair, Accounting Group Search Committee, MIT Sloan School of Management, 50 
Memorial Drive, E52-325, Cambridge, MA 02142-1347. MIT is an Equal Opportunity Employer 
committed to building a culturally diverse intellectual community and strongly encourages appli- 
cations from women and minorities. 


309 MONTANA STATE UNIVERSITY -BOZEMAN, College of Business seeks to hire one academ- 
ically qualified faculty member in the Accounting area, to start August 2007. All ranks considered. 
Applicants should be able tó teach in at least one of the following areas: auditing, cost accounting, 
financial accounting, governmental accounting, or information systems. Candidate must have or 
anticipate receiving a Ph.D./D.B.A. with an emphasis in Accounting from an AACSB-accredited 
university. Candidate must exhibit the potential for teaching excellence, a capacity to produce 
quality research, and a commitment to involvement in service to the university and the profession. 
Interested individuals should submit a letter of interest, curriculum vitae, a statement of research 
interests, and a statement of teaching philosophy, teaching evaluations, and contact information 
for three professional/academic references to: Dr. Priscilla Wisner, College of Business, PO Box 
173040, Montana State University, Bozeman, MT 59717-3040. Review of applications begins 
February 20, 2007 and continues until the position is filled. For more information, contact Dr. 
Wisner at either: Email: pwisner@montana.edu; Phone: (406) 994-2773; Website: http:// 
www.montana.edu /msuinfo/jobs/faculty/. ADA/AA/EO/Veteran's Preference. 


310 BOSTON COLLEGE, Wallace E. Carroll School of Management Department of Accounting 
invites applications for a faculty position at the Associate/Full Professor rank for Fall 2007. The 
qualified candidate must have a record of and continuing interest in conducting significant schol- 
arly research and teaching excellence. We seek individuals with an openness to diverse intellectual 
interests and an appreciation for Boston College's liberal arts tradition. We offer a collegial 
environment and an energetic faculty with close ties to the Boston financial and academic com- 
munities. Direct inquiries and applications to: Billy Soo, Chair, Department of Accounting, Carroll 
School of Management, Boston College, Chestnut Hill, MA 02467. The Carroll School of Man- 


agement is an Equal Opportunity Employer. 


311 GEORGE MASON UNIVERSITY, School of Management, invites applications and nominations 
for Accounting faculty tenure-line positions at all ranks. Special consideration will be given to 
candidates with teaching and research interests in Accounting Information Systems. Successful 
candidates will have a Ph.D. and a strong commitment to excellence in teaching and scholarly 
research. Located in Fairfax, Virginia just outside Washington, D.C., the School of Management 
and Accounting Program are accredited by AACSB-International. The School of Management 
offers undergraduate degrees in business, including accounting, and the M.S.A., M.B.A., 
E.M.B.A., and Technology Management degrees at the graduate level. Applicants must apply 
online for position F7097Z at: http://jobs.gmu.edu. Letters of nomination or recommendation 
should be mailed or submitted electronically to: Dr. Sarah E. Nutter, Accounting Area Chair, 
George Mason University, MSN-5F4, 4400 University Dr., Fairfax, VA 22030; Email: acct- 
appt gmu.edu. Information about the School of Management is at: http: // www.som.gmu.edu. 
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312 THE UNIVERSITY OF AKRON continues its search for a tenure-track tax faculty position 
beginning August 2007. Rank and salary are negotiable. Expectations include teaching graduate- 
level courses, research and publishing, and playing a leadership role in the School's Master of 
Taxation program. Á Ph.D. is the preferred academic credential. Individuals with L.L.M. (Taxa- 
tion) are encouraged to apply. Preference will be given to candidates with professional certifica- 
tion, significant taxation experience, and ability to work closely with the professional community. 
Applicants must demonstrate a commitment to teaching excellence and conducting publishable 
tax research. The School of Accountancy offers B.S., M.S., and M.T. programs. Send a cover 
letter, names of three references, and vita to: Thomas G. Calderon, Chair, George W. Daverio 
School of Accountancy, College of Business Administration, The University of Akron (http:// 
www.uakron.edu), Akron OH 44325-4802; Phone: (330) 972-6228; Email: tcalderon Q uakron.edu. 
Review of applications will be ongoing until the position is filled. 


313 THE NORWEGIAN SCHOOL OF ECONOMICS AND BUSINESS ADMINISTRATION (NHB) 
is seeking one or more faculty members for a full-time, tenure-track position in the Department 
of Accounting, Auditing, and Law. The position is initially for four years. We will consider 
applicants with interests in all areas of accounting research. Applicants should have, or be close 
to completing, a Ph.D. in accounting, economics, finance or a related field, and should have a 
strong research record or potential. The teaching load is one course per semester, which may be 
taught in English or Norwegian, and may be at the Bachelor, Master's, or Ph.D. level. Interested 
individuals should send curriculum vitae, research papers and three letters of recommendation to: 
Professor Frgystein Gjesdal, Department of Accounting, Auditing and Law, NHH, Helleveien 30, 
N-5045 Bergen, Norway; Email: froystein.gjesdalG nhh.no. We prefer applications to be sent 
electronically. For information on NHH, visit our website: http: // www.nhh.no/index-e.htmi. 


314 AVAILABLE FALL 2007. CPA (California and Hawaii), Ph.D. (Education, Accounting Cognate; 
University of Hawaii), M.S.B.A. (Finance; University of Southern California), M.B.A. (University 
of California, Irvine), B.A./B.S. (Mathematics/ Accounting; University of Southern California). 
AACSB professionally qualified. Significant teaching experience in multiple subjects, especially 
in Financial Accounting and Managerial Accounting, as well as Math and Finance. Excellent 
evaluations. Ten-plus years or part-time and 15-plus years of full-time faculty experience from 
community college to graduate school. Ten-plus years of professional experience. Dissertation 
was qualitative in accounting education. Current research interests are quantitative in managerial 
accounting. Preferences: Southern California, Hawaii or Southwest, but will consider all locations. 
Prefer tenure-track, but will consider all full-time faculty positions. Phone: (949) 675-2047; Email: 
Jinkens @ hawaii.edu. 


315 EAST CAROLINA UNIVERSITY invites applications for a tenure-track Assistant/ Associate Pro- 
fessor position in Accounting beginning in the 2007—2008 academic year. Applicants should be 
(or expect to be) terminally qualified (Ph.D. in Accounting or J.D.) by August 2007, and appro- 
priate professional certification. Our current needs include a variety of specialties, but an emphasis 
is placed on tax and financial accounting. A 12 s.h. load is standard with release time granted 
for research and publication productivity. Send cover letter that describes specific skills and ex- 
perience relevant to this position, current resume/vita, evidence of research/publication activity, 
current teaching evaluations, and three original letters of reference to: Dr. Dan Schisler, Chair, 
East Carolina University, 3208-A Bate Building, Greenville, NC 27858-4353. Official transcripts 
are required upon employment. Applicants must comply with the Immigration Reform and Control 
Act. ECU is an Equal Opportunity / Affirmative Action University and accommodates individuals 
with disabilities. 


316 POSITION WANTED. I am looking for a part-time teaching, research position. I am retiring this 
academic year. Since 2003 I have published 12 publications (four empirical) and made six pres- 
entations. I am definitely AQ! If interested, contact me at: gmiller5 @csub.edu or 661-654-6553. 
Let's talk!! 
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317 UNIVERSITY OF NEVADA, LAS VEGAS, College of Business, an AACSB-accredited college 
at both undergraduate and graduate levels, invites applications for an Assistant Professor in Ac- 
counting to start Fall 2007. The position requires a primary interest in accounting information 
systems and involves teaching at the undergraduate and graduate levels, conducting significant 
research leading to high-quality refereed publications, and performing service activities. Candi- 
dates must have a strong academic record and have demonstrated potential for excellence in both 
research and teaching. À doctoral degree in accounting from an AACSB-accredited school is 
required, but ABDs near completion will be considered. Salary competitive; contingent on market. 
This position is contingent upon funding. Application details may be obtained by visiting: http: 
/[hr.unlv.edu/Employment..Svcs. UNLV is an Equal Opportunity / Affirmative Action Employer 
committed to excellence through diversity. 


318 SOUTHERN CALIFORNIA EDISON invites applications for a Tax Manager (Ref. JP26884- 
JN); Location: Rosemead, CA. Requirements: Bachelor Degree in Business, Accounting, Finance 
or similar field. Alternatively, a Master's Degree in Taxation, a law degree or CPA certificate. 
]O+ years of corporate tax experience in an accounting firm, law firm, or large corporation. 
Proven experience in dealing with the IRS at the field audit level or in appeals. M.B.A./M.A./ 
M.S. degree preferred. The selected individual will be responsible for managing all of the IRS 
income tax audits of EIX. This will include being the principal spokesman at weekly meetings, 
insuring that Information Document Requests are handled in an accurate and timely manner, and 
that necessary coordination occurs with the Mission Companies and various SCE departments. 
We offer competitive pay and excellent benefits. If you are interested in this position and to learn 
more, please submit your resume in confidence at: http: // www.edisonjobs.com. EOE. 


319 WICHITA STATE UNIVERSITY invites applications for a tenure-eligible faculty position begin- 
ning August 2007. Assistant, Associate, or Visiting Professor status considered. Required: Ph.D. 
/D.B.A. in Accounting (ABD considered); academically qualified for AACSB; teaching and re- 
search interests in accounting; commitment to quality teaching and research; commitment to 
professional community interaction; and commitment to diversity. Desirable: professional ac- 
counting experience; professional certification; teaching and research interests in accounting (au- 
diting and/or accounting information systems especially desirable), consistent with the needs of 
the School of Accountancy. Applications should be submitted by April 2, 2007, though the po- 
sition will remain open until filled. The position is contingent upon funding. Apply online at: 
jeffrey.bryant ? wichita.edu, or send a curriculum vitae to: Jeff Bryant, School of Accountancy, 
Wichita State University, 1845 Fairmount, Wichita, KS 67260-0087; Phone: 316-978-6261. Wich- 
ita State University is an Equal Opportunity/ Affirmative Action Employer. 


320 SOUTHERN CONNECTICUT STATE UNIVERSITY, Accounting Department, invites applica- 
tions for one tenure-track faculty position. Appointment would be at the rank of Associate or 
Assistant Professor, depending upon qualifications and experience. Preference will be given to 
candidates who can teach tax at both graduate and undergraduate levels, with additional teaching 
responsibilities in introductory courses. Additional responsibilities include productive service and 
scholarly activities. Qualifications: Ph.D. or D.B.A. in Accounting or ABD nearing completion 
from an AACSB-accredited school. L.L.M. with an accounting degree will also be considered. 
Screening begins December 4, 2006 and continues until the position is filled. Candidates should 
send letters of application, current curriculum vitae, and contact information of three references 
to: Chair, Search Committee, Department of Accounting, Southern Connecticut State University, 
501 Crescent Street, New Haven, CT 06515. SCSU is an Affirmative Action/Equal Opportunity 
Employer and strongly encourages women and minority group members to apply. 


The Accounting Review, May 2007 


321 


322 


323 


324 


MARIST COLLEGE seeks an Assistant/ Associate Professor of Accounting beginning August 
2008. Candidates must have a commitment to excellence in teaching and substantive research in 
accounting. Candidates with either an interest or experience in teaching financial accounting are 
preferred. This tenure-track position will require teaching at both the undergraduate and graduate 
levels (including online courses) as well as maintaining a high level of professional activity 
through research and service. Candidates should have an earned doctorate in accounting or a 
related field, or an anticipated completion date during the Fall 2008. Professional experience and 
certification is a definite plus. The business and accounting programs in the School of Management 
are fully accredited by AACSB International. Review of applications will begin immediately. 
Please submit a current vitae, letter of interest, and contact information for least three professional 
references via email to: human.resources @ marist.edu. Indicate position in subject line. 


UNIVERSITY OF RICHMOND invites applications for the position of Visiting Professor of 
Accounting for the 2007-08 academic year. The Accounting Department will also accept appli- 
cations for one or more tenure-track faculty positions in Accounting beginning the Fall 2008. 
Candidates with appropriate experience and scholarship may be considered for appointment at a 
senior rank. Although all areas will be considered, preferred teaching areas include Financial 
Accounting, Auditing and Accounting Information Systems. A Ph.D. and evidence/promise of 
both strong teaching effectiveness and scholarship are required. Review of applicants will begin 
immediately and continue until the position is filled. Qualified candidates should send a letter of 
application and current curriculum vitae, including the names and addresses of three references, 
to: Dr. Raymond Slaughter, Chairman, Dept. of Accounting, Robins School of Business, Univer- 
sity of Richmond, One Gateway Road, Richmond, VA 23173. For more information, visit our 
website at: http://www.richmond.edu; Email: rslaught@richmond.edu. The University of Rich- 
mond is an AA/EOE and specifically invites applications from women and minorities. 


DREXEL UNIVERSITY, LeBow College of Business, the Department of Accounting is seeking 
candidates for a tenure-track faculty position at the Assistant Professor rank. All teaching and 
research areas will be considered with starting dates beginning September 1, 2007. Entry-level 
positions require the expectation of completing the Ph.D. before the beginning of the contract 
period. LeBow College of Business is fully accredited and offers undergraduate accounting, M.S. 
Accounting, M.B.A. with an accounting concentration, and a Ph.D. with an accounting emphasis. 
Recognized by Financial Times, U.S. News & World Report, and Entrepreneur magazines for 
superior programs, LeBow College is in a period of exponential growth in quality, achievement, 
and reputation. The College has a rich tradition of interfacing with the Philadelphia and Northeast/ 
Mid-Atlantic business communities through our well-established undergraduate co-op program. 
Applicants should submit vitas, working papers, teaching evaluations, and other supporting ma- 
terials to: Professor Barbara Grein, Department of Accounting and Tax, LeBow College of Busi- 
ness, Drexel University, 3141 Chestnut Street, Philadelphia, PA 19104. Electronic submissions 
are encouraged: bgrein@drexel.edu. 


FLORIDA INTERNATIONAL UNIVERSITY is seeking visiting, clinical, or tenure-track tax 
faculty for a position beginning Fall 2007. Rank and salary are negotiable. Preference will be 
given to candidates with a Ph.D. Individuals with an L.L.M. (Taxation) are also encouraged to 
apply. Expectations include teaching graduate-level courses, research, and publishing. The School 
of Accounting is separately accredited by the AACSB and offers a B.Acc., a M.Acc., and an 
M.S.T. There are approximately 1,000 accounting students at the baccalaureate level and 400 
graduate students. FIU is a public university that admitted its first class in 1972. It is a Carnegie 
Doctoral Research-Extensive (Research-I) institution with enrollments in excess of 38,000 stu- 
dents. Send a vita and names of five references to: Sharon Lassar, Florida International University, 
School of Accounting, 11200 SW 8th St, RB 239, Miami, FL 33199; Email: lassars@fiu.edu. 
FIU is an Equal Opportunity Employer and applications from minority candidates are encouraged. 
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325 WAYNE STATE UNIVERSITY invites applications for a tenure-track position at the Assistant or 
Associate Professor level beginning August 2007 to teach undergraduate and graduate (M.S.A. 
and M.B.A.) courses primarily in managerial accounting. Candidates must possess an earned 
doctoral degree in Accounting from an AACSB-accredited school. Applicants for an Associate 
Professor position must have a strong publication record and should be able to mentor junior 
faculty. The School actively encourages applications from women and minority persons. Rank/ 
salary will be commensurate with qualifications and experience. WSU is a Carnegie Research 
Doctoral Extensive University located in Detroit, Michigan, with current enrollment of approxi- 
mately 34,000, approximately 2,400 undergraduate and 1200 graduate business school students. 
Qualified candidates should submit their application packages electronically via our secure website 
at: http: //jobs.wayne.edu, position number 033745 in the Department of Accounting in the School 
of Business Administration. WSU is an Equal Opportunity / Affirmative Action Employer. 


326 | UNIVERSITY OF SOUTHERN MISSISSIPPI, Department of Accounting and Management In- 
formation Systems in the College of Business seeks applications for the position of Director of 
Accounting and Management Information Systems. Applicants for this position must possess an 
earned doctorate degree in Accounting, an earned doctorate in Management Information Systems, 
or an earned doctorate with at least 18 graduate semester hours in Accounting or Management 
Information Systems. Evidence of excellent collegiate teaching experience, scholarly and profes- 
sional activities (i.e., in-field research publications) is required. Applicants should merit a tenure- 
track academic appointment at the rank of at least Associate Professor in one of the academic 
disciplines in the department. Interested candidates should submit an application, resume, and 
academic transcripts to: Search Committee, Dr. Barry J. Babin, The University of Southern Mis- 
sissippi, 118 College Drive, #5091, Hattiesburg, MS 39406-0001; Phone: (601) 266-4627; Fax: 
(601) 266-4630; Email: barry.babin@usm.edu. The University of Southern Mississippi is an AA 
/EOE/ADAI employer and encourages applications from females and minorities. For more in- 
formation, go to: http:// www.usm.edu/colleges/cbed. 


327 MARSHALL UNIVERSITY, Lewis College of Business (AACSB-accredited) invites applications 
for a tenure-track position in Tax at the Assistant/ Associate level in the Division of Accountancy 
and Legal Environment available August 2007. A Ph.D./D.B.A. in Accounting is the preferred 
academic credential. Individuals with J.D./L.L.M. (Taxation) are encouraged to apply. Preference 
will be given to candidates with professional certification and/or significant taxation experience. 
Applicants must demonstrate a commitment to teaching excellence and conducting publishable 
tax research. Expectations include teaching undergraduate and graduate level courses in Taxation 
including Federal, State, and Local; Tax Planning; and Tax Research. Candidates should be ca- 
pable of teaching in at least one other area of accounting. Please send a letter of application, a 
current vita, and names, addresses, and telephone numbers of at least three references to: Dr. 
Loren Wenzel, Division Head, Accountancy/Legal Environment, Marshall University, One John 
Marshall Drive, Huntington, WV 25755-2310. For further information please call: (304) 696- 
2660; or email: wenze]@marshall.edu. This position will remain open until filled. 


328 SAINT LOUIS UNIVERSITY, a Catholic, Jesuit institution dedicated to student learning, re- 
search, health care, and service, is seeking applicants for: a tenure-track position in Accounting 
at the Assistant/ Associate/Professor level, and a one-year visiting non-tenure-track appointment, 
both beginning Fall 2007. Candidates must demonstrate commitment to teaching excellence, qual- 
ity research, and publication. Service to the department and university are required in addition to 
teaching and scholarship. Teaching interest is open; all areas, including accounting information 
systems and financial accounting, will be considered. A Ph.D. in accounting is required. Salary 
is competitive. Interested candidates must submit a cover letter, application, and current curric- 
ulum vitae to: http: //jobs.slu.edu. Candidates are encouraged to schedule an interview at the AAA 
meeting in Chicago by contacting: Dr. Ananth Seetharaman, Accounting Chair, John Cook School 
of Business, 3674 Lindell Blvd., Saint Louis University, St. Louis, MO 63108. Saint Louis Uni- 
versity is an Affirmative Action/Equal Opportunity Employer, and encourages nominations of 
and application from women and minorities. | 
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: 329 KAPLAN UNIVERSITY, Graduate School of Management is looking for part-time instructors to 
teach accounting courses online. Pending budget approval, full-time teaching positions may come 
available in 2007. Internal postings precede external announcements for full-time appointments. 
Kaplan University is accredited by The Higher Learning Commission and is a member of the 
North Central Association (NCA). Kaplan University is part of Kaplan Higher Education. We are 
seeking faculty that value quality, teaching excellence, and want to make a difference in the lives 
of our students. Well-qualified applicants will have terminal degrees from regionally accredited 
universities in the subjects they wish to teach, experience teaching in their field, and professional 
experience in a nonacademic environment relating to their teaching area. Kaplan is committed to 
faculty support and offers benefits programs to both full- and part-time faculty members. Please 
submit a cover letter and cv to the Assistant Dean of Faculty at: ADFacultyGradManage @ 
kaplan.edu. 


330 ENDICOTT COLLEGE is a Baccalaureate and Master's degree-granting institution located on 
the North Shore of Massachusetts. Endicott enrolls more than 1,750 undergraduates and 1,000 
Master's and Professional Studies students on its Beverly Campus. The College also has campuses 
in Mexico City and Madrid. Accounting Faculty: Assistant/ Associate Professor Teaching faculty 
position needed to help develop and teach new CPA-track undergraduate program in Accounting. 
Open to candidates with teaching interest in any traditional areas of Accounting. Position includes 
academic advising of up to 20 students. Requirements include: Ph.D. in Accounting (preferred), 
but will consider ABDs close to completion or those holding a Master's degree with CPA and 
significant industry experience. Demonstrated effectiveness in teaching undergraduates, and ability 
to teach across a number of Accounting areas required. Prefer candidates with experience in use 

- of computer technologies in teaching as well as expertise in curriculum development. Please send 
a letter of application, resume, and names and phone numbers of threc references to: Hurnan 
Resources, 376 Hale Street, Beverly, MA 01915; Fax: (978) 927-0084; Email: skoso@ 
endicott.edu. AA/EKE. 
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One of the oldest institutions of higher education in this country, the University of Delaware today combines 
tradition and innovation, offering students a rich heritage along with the latest in instructional and research 
technology. The University of Delaware is a Land-Grant, Sea-Grant, Urban-Grant and Space-Grant institution with 
its main campus in Newark, DE, located halfway between Washington, DC and New York City. Please visit our 
website at www.udel.edu. 


. Assistant Professor - Taxation 
— A Department of Accounting and MIS 


The Alfred Lerner College of Business and Economics at the University of Delaware invites applicants for a 
tenure-track Assistant Professor position in Taxation beginning September 2007. Primary qualifications include 
- outstanding research potential and teaching ability. Candidates must hold a doctorate in Accounting or be ABD with 
completion expected prior to joining. Assistant Professors with a few years of experience are encouraged to apply. 
Candidates are expected to teach undergraduate and graduate level courses. Salary, benefits, and support are 
competitive with AACSB accredited schools. We will interview applicants at the 2007 American Accounting 
Association meeting in Chicago, IL. 


Qualified candidates should send three letters of reference, curriculum vitae, and summaries of teaching 
performance to Kent St. Pierre, Chair, Search Committee, Alfred Lerner College of Business and Economics, 
Department of Accounting and MIS, University of Delaware, Newark, DE 19716, 302-831-2961. Candidates may 
apply electronically by sending their application materials to warrenn@lermer.udel.edu. Review of applications will 
begin on August 1, 2007. The curriculum vitae and letters of reference shall be shared with departmental faculty. 


The UNIVERSITY OF DELAWARE is an Equal Opportunity Employer which encourages applications from 
Minority Group Members and Women. 
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Nanyang Business School, Division of Accounting 


Faculty Position in Accounting | 


The Division of Accounting in the Nanyang Business School (NBS) at Nanyang Technological University, Singapore, Invites applications 
for a faculty position in Accounting at the Associate and Full Professor levels. Ali research areas will ba considered. Visiting positions are 
also avaltabie. 


JOB QUALIFICATIONS: Y 
Applicants shoutd possess a PhD in accounting, and have.a demonstrated commitment to research and teaching commensurate with rank. 


ABOUT THE SCHOOL) 

NBS offers undergraduate degrees in Accountancy and Business, MBA degrees and PhD degrees. Our undergraduate accountancy program is highly 
regarded in the ive and we collaborate with the University of lilinols (Urbana-Champaign) for our accountancy curriculum. NBS is accredited by 
AACSB and EQUIS; and our Accountancy programs have the AACSB accreditation in Accounting. Our MBA program has been ranked the best In 
Singapore and third in the Asta Pacific region In the recent Financial Times (FT)'s listing of the top MBAs in the world. 


: High quality research is strongly encouraged, and is evident from publications by our full-time accounting faculty In The Accounting Review, Journal of 
Accounting Research, Journal of Accounting and Economics and Contemporary Accounting Research in the past five years. In a 2005 article on the 
ranking of research productivity in Accounting, we are ranked the top business school in Singapore and the top 3 In Australasia. NBS also co-hosts the 
pei Symposium on Audit Research, a collaboration with the University of Southern Cafifornta, University of New South Wales, and Maastricht 

[ 


NBS offers competitive salary and benefits in a stimulating research environment A reduced teaching load ls provided to new faculty and research- 

pire faculty, and generous funding support for research and conferences is also available. The School also subscribes to various leading archival 
atabases. 
APPLICATION PROCEDURE: "MM 
To apply, please refer to the Guidelines for Submitting an Application for Faculty Appointment (httpz//www.ntu.edu.sqhr/faculty guldeitnes.htm) 
and send your application to: Faculty Search Committee, Division of Accounting, Nanyang Business School, NANYANG 
TECHNOLOGICAL UNIVERSITY, $3-01B-51, Nanyang Avenue, Singapore 639798, Pax (65) 6783-7956, Email: H-DatGntu.edu sg, 

: Wobsiter httpulvrerw.ntu.edu.sgihrírecruitiacadinbs.htm 
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SCHOOL OF ACCOUNTING AND FINANCE 
Chair Professor of Accounting 


The Hong Kong Polytechnic University aims to appoint a Chair Professor of 
Accounting to provide leadership in all aspects of academic activities, 
including teaching, research and consultancy in the School of Accounting and 
Finance, which is one of the three Departments in the Faculty of Business. 
Information on the School can be obtained through its departmental homepage 


at http://www.af.polyu.edu.hk/. 


Applicants should have (a) a PhD degree in Accounting and solid academic 
background; (b) an international reputation in high quality interdisciplinary 
scholarship and research in any field of accounting; (c) a strong record in 
attracting research funding; (d) a demonstrated commitment to excellence in 
teaching; and (e) proven qualities of leadership. 


Applicants are invited to contact Professor Ferdinand A.Gul, Chair Professor of 
Accounting and Corporate Governance, and Head of School of Accounting and 
Finance, at email afgul@inet.polyu.edu.hk for further information. p 


Initial appointment will be made on a fixed-term gratuity-bearing contract. 
Re-engagement thereafter is subject to mutual agreement. Remuneration 
package will be highly competitive. 


| Applicants are invited to send detailed curriculum vitae with names and 


addresses of two referees to the Human Resources Office, 13/F, Li Ka Shing 
Tower, The Hong Kong Polytechnic University, Hung Hom, Kowloon (Fax: 
2764 3374; E-mail: hrstaff@polyu.edu.hk). Recruitment will continue 
until the position is filled. Candidature may be obtained by nomination. 
The University reserves the right not to fill this post or to make an appointment 
by invitation. General information about the University is/available on ‘the 


| University’ s World Wide Web Homepage http://www.polyu.édu.hk, or from the 


Human Resources Office (Tel: 2766 5306). Details of "the University’ S 
Personal Information Collection Statement for recruitment Can be found. át 


http://www.polyu.edu.hk/hro/jobpics.htm. WE Ho oo. 
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